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(54) Video coding method and apparatus 

(57) In a video coding apparatus coding a motion 
picture while switching a coding mode between an 
INTER coding mode and an INTRA coding mode, a 
motion information management part (2704) deter- 
mines whether or not there is motion exceeding a pre- 
scribed threshold in an object in each region of m 
groups of blocks (GOBI to GOBI 2) in each frame of the 
motion picture during a lapse of a prescribed time T 
from a prescribed point. On the basis of the result of this 
determination, a whole-group refresh part (2706) per- 
forms whole-group refresh (INTRA coding in one frame) 

F I G. 



on a group of blocks of a region having motion exceed- 
ing the threshold, and a dispersed refresh part (2810) 
performs dispersed refresh (INTRA coding in frames 
varying with the block) on a group of blocks of a region 
having no motion exceeding the threshold. Thus, 
appearance of a disturbance line is avoided and influ- 
ence by a transmission error is eliminated in a short 
time while reducing increase of a coding quantity result- 
ing from refresh. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to a video coding 
apparatus and a video coding method for compression- 
coding a video signal in high efficiency and transmitting 
the same, and more particularly, it relates to refresh of 
video coding for eliminating influence caused by a trans- 
mission error in a reproduced picture. 

Description of the Background Art 

[0002] As the field of application of the technique of 
compression coding a video signal in high efficiency 
and transmitting the same, a visual telephone or a video 
conference shown in FIG. 34A is general. Further, appli- 
cation to a system shown in FIG. 34B for transmitting a 
video signal through digital radio communication utiliz- 
ing a transmission path of wireless LAN for monitoring a 
danger point or transmitting a picture between mobiles, 
and application to picture distribution utilizing Internet 
shown in FIG. 34C are expected. 
[0003] In the case of wireless monitoring, it is indis- 
pensable to compression-code the picture signal in high 
efficiency for efficiently utilizing the frequency band in 
view of effective use of wireless resources, and the 
communication quality represented by the error rate 
lowers by at least two or three digits as compared with a 
cable system. Therefore, the wireless monitoring is 
readily influenced by an error when performing high-effi- 
ciency compression coding omitting redundant informa- 
tion, and hence it is indispensable to improve error 
resistance by devising a refresh method or the like as 
described later. Dissimilarly to the visual telephone, 
transmission of picture information is generally unidirec- 
tional from a camera side to a monitor side in the case 
of monitoring, and the range of utilization rather widens 
when the refresh functions through a unidirectional 
transmission path. 

[0004] A portable visual telephone employing digital 
radio communication such as PHS (Personal Handy- 
phone System) is also assumed. In this case, a bidirec- 
tional transmission path can be ensured although the 
quality is inferior as compared with the cable system. 
[0005] Also in the case of Internet, the Internet net- 
work presupposes the best effort, there is no guarantee 
on the quality of a packet waste rate or the like, and it is 
indispensable to consider effective utilization of 
resources and processing against packet loss. In the 
case of Internet, a bidirectional communication path is 
ensured and hence a method presupposing bidirection- 
ality can be utilized in 1:1 transmission system. How- 
ever, in the case of a broadcasting type 1:multiple 
transmission system, there is such a problem that 
processing of feedback information on the server side 



concentrates and hence the range of utilization rather 
widens when the refresh unidirectionally functions. Fur- 
ther, such a case that the server side is storage informa- 
tion is also assumed in the case of Internet, and hence 
5 feedback information cannot be utilized since process- 
ing of coding has been ended before the communica- 
tion time. 

[0006] In general, there has been devised a method of 
transmitting coded data with an error detection code on 

w the coding side when a feedback path is included in the 
communication path and, if an error is detected when 
the decoding side performs error detection of the 
received data, noticing the coding side this error 
through the feedback path so that the coding side 

75 INTRA-codes and refreshes all coding after the notice 
of the error. ITU-T recommendation H.261 standardizes 
this error notice as a screen update request. 
[0007] With reference to video coding in a video con- 
ference or a visual telephone, the conventional video 

20 coding method is now described in detail. 

[0008] Generally in coding of a video conference or 
visual telephone signal, it is general to employ coding 
which combines inter-picture coding utilizing frame-to- 
frame correlation and intra-picture coding with each 

25 other along the frame direction. A television image 
formed by 30 pictures (frames) per second has large 
correlation along the time axis direction, and if employ- 
ing pixels on the same position of a screen precedent by 
one frame for prediction through Irrter-frame correlation, 

30 it follows that most ideal prediction can be performed 
when the screen is still. In INTER coding, however, 
Inter-frame correlation contrarily lowers if there is 
motion in the screen, resulting in being rather lower 
even as compared with correlation between adjacent 

35 pixels in a field. On the other hand, each pixel of a pic- 
ture signal per frame has small level change with 
respect to an adjacent pixel and its correlation is strong. 
It is assumed that its serf correlation function can be 
approximated by a negative exponential function. At this 

40 time, Power spectral density which is Fourier transform 
of the self correlation function has a property of being 
maximized at a zero frequency component (i.e., dc com- 
ponent) and monotonously decreasing as the frequency 
component increases. While Fourier transform is best 

45 known as orthogonal transform to a frequency region, 
the Fourier transform includes complex number calcula- 
tion and its structure is complicated, and hence it is gen- 
eral to employ two-dimensional DCT (Discrete Cosine 
Transform) in coding of pictures as substitute orthogo- 

so nal transform. After a transform coefficient decomposed 
into frequency components by DCT is quantized to a 
level zero which is an uncoded transform coefficient 
(zero value of the coded coefficient) and to a level ± K 
from a level ± 1 which are non-zero values of the coded 

55 coefficient taking discrete quantization representative 
values, run-length coding for coding the number of suc- 
cessive zeros preceding the coded coefficient and Huff- 
man coding for allocating variable length codes in 
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response to the originating rate of the level of the non- 
zero value of the coded coefficient are performed, 
whereby video data are compressed. 
[0009] For example, ITU-T recommendation H.261 
applies motion compensation inter-picture coding to a 
picture having small motion while performing coding 
shown below on a prediction error between frames. Fur- 
ther, no inter-picture coding is applied to a picture hav- 
ing large motion but the following coding is directly 
performed on frame pixels. FIG. 35 shows an encoder 
and a decoder for video data according to H.261 . 
[001 0] As shown in FIG. 35, an encoder 1 1 6 for video 
data according to H.261 comprises a subtraction part 
107, a first orthogonal transform part 108 performing 
two-dimensional cosine transform, a first quantization 
part 109, a second inverse quantization part 1 10, a sec- 
ond inverse orthogonal transform part 1 1 1 , an addition 
part 1 12, a second picture memory 1 13 for motion com- 
pensation, an in-loop filter 114, a coding control part 
1 1 5 and selectors 1 23 and 1 24. 

[001 1 ] On the other hand, a decoder 1 22 comprises a 
first inverse quantization part 1 1 7, a first Jnverse orthog- 
onal transform part 1 1 8, an addition part 1 1 9, a first pic- 
ture memory 120 for motion compensation, an in-loop 
filter 121 and a selector 125. 

[001 2] The encoder 1 1 6 calculates by the subtraction 
part 107 a prediction error between frames by taking the 
difference between a video input signal previously 
transformed to CIF (Common Intermediate Format) of 
352 by 288 dots and prediction data stored in the sec- 
ond picture memory 113 for motion compensation. At 
this time, motion in the range of 15 by 15 pixels is 
motion-compensated by specifying the prediction data 
as an arbitrary block of 16 by 16 pixels among 16 by 16 
pixels around the block. The motion quantity is specified 
by a two-dimensional motion vector and transmitted to 
the decoder along with the video data. The decoding 
side decodes data of the picture memory for motion 
compensation in a region displaced from a decoding 
block by this motion vector as prediction data. For such 
large motion that no motion compensation is effective, 
INTRA coding with no prediction is selected by the 
selectors 123 and 124. The prediction error and the 
frame pixels are divided into blocks of 8 pixels by 8 lines, 
and two-dimensional cosine transform is performed on 
each block in the first orthogonal transform part 108. 
The pixels of each block are transformed to frequency 
components by the DCT The obtained transform coeffi- 
cients are quantized in the first quantization part 109. 
By the quantization, the respective transform coeffi- 
cients are represented from the level 0 of the zero value 
of the coded coefficient to levels of non-zero values of 
the coded coefficient which are integers up to a level 
±127. The quantized data, transmitted to the decoder 
through a communication part or the like, is inverse- 
transformed by the second inverse quantization part 

110 and the second inverse orthogonal transform part 

1 1 1 at the same time, thereafter added to the prediction 



data stored in the second picture memory 113 for 
motion compensation by the addition part 112, and 
stored in the second picture memory 113 for motion 
compensation to be next prediction data. The decoder 
5 122 inverse-transforms the inputted video data through 
the first inverse quantization part 117 and the first 
inverse orthogonal transform part 118. thereafter adds 
the same to the prediction data stored in the first picture 
memory 120 for motion compensation through the 
w adder 119, and obtains a video output while storing the 
same as next prediction data in the first picture memory 
120 for motion compensation. When an input block is 
INTRA data, no prediction data is selected by the selec- 
tor 125 but the input data is directly inverse-trans- 
15 formed, extracted as a video output, and stored in the 
picture memory for motion compensation. 
[0013] The above is exemplary predictive coding of a 
video signal, particularly coding which combines inter- 
picture coding and intra-picture coding. In INTER cod- 
20 ing, mismatch is caused between the contents of frame 
memories of the coding side and the decoding side 
when a transmission error is occurred, and hence influ- 
ence of the error propagates to all subsequent repro- 
duced pictures. Therefore, it is necessary to transmit 
25 INTRA-coded video data for refreshing the reproduced 
pictures. 

rnn-f a i imtda ^^^i: : _ • 

lV wi-rj 1 1 xr^ uuumy, witiui is> uuuii iy unitizing no cor- 
relation between frames, has an enormous coding 
quantity as compared with INTER coding. When trans- 

30 mitting a frame in which all blocks are INTRA-coded for 
refresh, therefore, it takes time for transmission and 
hence a delay time increases. In general, therefore, 
means of dividing one frame into a plurality of groups of 
blocks and refreshing a group of blocks every frame by 

35 INTRA coding thereby reducing increase of the coding 
quantity per frame is considered. Japanese Patent Lay- 
ing-Open No. 5-236464 further solves such a problem 
that, on the boundary between a refreshed group of 
blocks and an unrefreshed group of blocks, a mismatch 

40 error remains due to such an operation that a refreshed 
block selects by motion prediction an unrefreshed block 
in which mismatch is caused as a reference picture. As 
shown in FIG. 36, this example transmits a group of 
blocks formed by two rows of blocks or two columns of 

45 blocks by INTRA coding and changes the two rows or 
two columns transmitted by INTRA coding in the row 
direction or the column direction successively in units of 
one row or one column. Thus, no motion prediction is 
performed on a block on the boundary between the 

so groups of blocks while upper and lower or front and rear 
blocks are refreshed together and hence no block in 
which mismatch is caused is selected as a reference 
picture and no mismatch error remains. Further, this 
example assumes that, as to a subsequent block in two 

55 rows or two columns of blocks, no refresh is performed 
but motion compensation may be inhibited. 
[0015] In the aforementioned conventional refresh 
method for picture coding dividing one frame into a plu- 
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rality of groups of blocks and performing refresh in units 
of the groups of blocks, it is conceivable to reduce the 
number blocks of a simultaneously refreshed group of 
blocks, in order to further reduce increase of the coding 
quantity per frame. However, even if halving the number 
of the blocks of the group of blocks simultaneously 
refreshed by INTRA coding, blocks to be subjected to 
INTRA coding over two frames or three frames or blocks 
inhibited from motion compensation over two frames or 
three frames increase, when such a problem that a mis- 
match error remains on the boundary between the 
refreshed group of blocks and the unrefreshed group of 
blocks due to motion prediction is to be avoided. There- 
fore, coding efficiency lowers while the generated cod- 
ing quantity does not much decreases. FIG. 37 is an 
example in a case of considering those obtained by 
dividing a group of blocks formed by three columns of 
blocks further into two left and right groups of blocks as 
a group of blocks. Referring to FIG. 37, slanted blocks 
are those to be INTRA-coded. While the number of 
blocks to be INTRA-coded is 3/4 that in FIG. 36 in the 
first frame, that in the second frame is at least equiva- 
lent, and that in the third frame is 5/4. Such overhead 
becomes further remarkable when reducing the group 
of blocks, while the time necessary for refreshing one 
screen lengthens and hence the group of blocks cannot 
be much reduced. 

[001 6] In other words, even if reducing increase of the 
coding quantity per frame by dividing one screen into a 
plurality of groups of blocks and refreshing a group of 
blocks per frame by INTRA coding, it has been impossi- 
ble to remarkably reduce increase of the coding quantity 
when considering propagation of mismatch resulting 
from motion prediction. When transmitting a picture 
having no frame skip for minimizing a delay by a buffer 
for smoothing dispersion of the coding quantity in a 
decided transmission band, the information quantity per 
frame must be rendered as constant as possible. In 
order to transmit a picture of 30 frames/sec. at a trans- 
mission rate of 900 Kbits/sec, for example, it is neces- 
sary to approach the generated coding quantity per 
frame to 30 Kbits to the utmost. In order to reduce the 
coding quantity increased for transmitting an INTRA- 
coded group of blocks at this time, coding must be per- 
formed while enlarging the quantization step in the 
quantization part 109 in the encoder 116 shown in FIG. 
35. When enlarging the quantization step, coding quan- 
tity decreases but a quantization error increases and 
quantization distortion occurs in the picture. There has 
been such a problem that, when a group of blocks hav- 
ing a different coding mode makes periodic motion 
under circumstances where quantization distortion is 
conspicuous, the group of blocks is recognized as a cir- 
culating disturbance line. This disturbance line is partic- 
ularly remarkably recognized as disturbance in a still 
picture region. 



SUMMARY OF THE INVENTION 

[0017] Therefore, an object of the present invention is 
to provide a video coding apparatus and a video coding 

5 method reducing increase of a coding quantity resulting 
from refresh while avoiding appearance of a distur- 
bance line resulting from an operation of dividing one 
frame into a plurality of groups of blocks and performing 
refresh in units of the blocks, in which influence by a 

w transmission error is eliminated in a short time. 

[0018] The present invention has the following fea- 
tures to attain the object above. 
[0019] A first aspect of the present invention is 
directed to a video coding apparatus, dividing each 

is frame of a motion picture into a predetermined number 
m of groups of blocks, for coding the motion picture 
while switching a coding mode between an INTER cod- 
ing mode and an INTRA coding mode in units of block 
included in each group of blocks, comprising: 

20 

a motion determination part for determining 
whether or not there is motion exceeding a prede- 
termined threshold in an object in each region of 
the number m of groups of blocks in each frame 
25 during a lapse of a prescribed time T from a pre- 
scribed point; 

a whole-group refresh part for performing whole- 
group refresh, defined as an operation of INTRA- 
coding all blocks included in a group of blocks in a 
30 coding process for the same frame, on a group of 
blocks of a region determined by the motion deter- 
mination part as having motion exceeding the 
threshold; and 

a dispersed refresh part for performing dispersed 
35 refresh, defined as an operation of INTRA-coding 
each block included in a group of blocks in a coding 
process for frames varying with the block while 
regarding groups of blocks being in the same posi- 
tion in respective frames as the same group of 
40 blocks among groups of blocks in the frames, on a 
group of blocks of a region determined by the 
motion determination part as having no motion 
exceeding the threshold. 

45 [0020] As described above, in the first aspect, whole- 
group refresh is performed on a group of blocks having 
a high possibility of causing a transmission error due to 
motion in the object in the region while dispersed 
refresh is performed on a group of blocks having a low 

so possibility of causing a transmission error due to no 
motion in the object in the region. Therefore, a distur- 
bance line can be eliminated in a still picture region 
while, also when a transmission error occurs in a block 
finally refreshed as a group of blocks at a point when 

55 motion of a group of blocks having motion disappears, it 
is possible to refresh this. 

[0021] In the present invention, when ITU-T recom- 
mendation H.261 or H.263 is used as the video coding 
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mode, 'block" corresponds to a macroblock, and "group 
of blocks" corresponds to a GROUP OF BLOCKS. How- 
ever, the "group of blocks" is not restricted to the 
GROUP OF BLOCKS. 

[0022] According to a second aspect, in the first s 
aspect, 

the whole-group refresh part performs, on the basis 
of a determination result by the motion determina- 
tion part, whole-group refresh on a group of blocks io 
to be subjected to the whole-group refresh at least 
MS times (MS: prescribed natural number) even 
after motion exceeding the threshold disappears 
from the object in the region of the group of blocks. 

15 

[0023] As described above, in the second aspect, 
even if an error occurs in refresh data processed imme- 
diately before motion disappears, refresh can be simul- 
taneously performed at next refresh timing. 
[0024] According to a third aspect, in the first aspect, 20 

the video coding apparatus further comprises a 
refresh timing management part for managing the 
timing of the whole-group refresh and the dispersed 
refresh so that the whole-group refresh part per- 25 
forms the whole-group refresh on a group of blocks 
of a region determined by the motion determination 
part as having motion exceeding the threshold in a 
coding process for a frame at a point after a lapse 
of the time T from the prescribed point and the dis- 30 
persed refresh part completes the dispersed 
refresh on a group of blocks of a region determined 
by the motion determination part as having no 
motion exceeding the threshold during a lapse of 
the time T from the prescribed point. 35 

[0025] As described above, in the third aspect, a dis- 
turbance line can be eliminated in a still picture region 
while, also when a transmission error occurs in a block 
finally refreshed as a group of blocks at a point when 40 
motion of a group of blocks having motion disappears, it 
is possible to more quickly refresh this. 
[0026] According to a fourth aspect, in the third 
aspect, 

45 

the dispersed refresh part completes, when blocks 
of a group of blocks being in the process of the dis- 
persed refresh are continuously INTRA-coded at 
least S times (S: prescribed natural number) in 
frames varying with the block, the disperse refresh so 
on the group of blocks during a lapse of a pre- 
scribed time T longer than the time T. 

[0027] As described above, in the fourth aspect, it is 
possible to improve coding efficiency by suppressing 55 
influence by a transmission error by reducing the 
number of INTRA-coded blocks in a group of blocks 
where a still region continues. 



[0028] According to a fifth aspect, in the third aspect, 

the dispersed refresh part divides a group of blocks 
to be subjected to dispersed refresh into subgroups 
of blocks of a number equal to a frame number cor- 
responding to the time T and INTRA-codes a sub- 
group of blocks in a coding process for one frame. 

[0029] As described above, in the fifth aspect, a block 
to be subjected to refresh by INTRA coding at timing 
varying with the block is dispersed in frames of a 
number corresponding to the time T, whereby coding 
quantity fluctuation is suppressed and an INTRA-coded 
block can be rendered inconspicuous. 
[0030] According to a sixth aspect, in the fourth 
aspect, 

the dispersed refresh part divides a group of blocks 
to be subjected to dispersed refresh into subgroups 
of blocks of a number equal to a frame number cor- 
responding to the time T and INTRA-codes a sub- 
group of blocks in a coding process for one frame. 

[0031 ] As described above, in the sixth aspect, a block 
to be subjected to refresh by INTRA coding at timing 
varying with the block is dispersed in frames of a 

ni imhor rnrrocnnnHinn T' ...U-. I 
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quantity fluctuation is suppressed and an INTRA-coded 

block can be rendered inconspicuous. 

[0032] According to a seventh aspect, in the fourth 

aspect, 

the whole-group refresh part performs the whole- 
group refresh in a coding process for a frame at a 
point after a lapse of a prescribed time T shorter 
than the time T in response to the ratio of groups of 
blocks completely subjected to the dispersed 
refresh during a lapse of the prescribed time T. 

[0033] As described above, in the seventh aspect, the 
number of INTRA-coded blocks in a group of blocks of a 
region having motion is increased through improvement 
of the coding efficiency by reduction of the number of 
INTRA-coded block in a group of blocks where a still 
region continues, whereby influence by a transmission 
error can be more quickly refreshed while suppressing 
deterioration of the coding efficiency and the picture. 
[0034] According to an eighth aspect, in the seventh 
aspect, 

the refresh timing management part calculates the 
prescribed time T" in accordance with the following 
equation: 

T = kT(m - B)/(mk - B) 

where m is the number of groups of blocks in each 
frame, B is the number of groups of blocks com- 
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pletely subjected to the dispersed refresh during a 
lapse of the prescribed time T and an integer not 
more than m, and k is TAT 

[0035] As described above, in the eighth aspect, the 5 
number of INTRA-coded blocks in a group of blocks of a 
region having motion is increased through improvement 
of the coding efficiency by reduction of the number of 
INTRA-coded blocks in a group of blocks where a still 
region continues, whereby influence by a transmission w 
error can be more quickly refreshed while suppressing 
deterioration of the coding efficiency and the picture 
quality. 

[0036] A ninth aspect of the present invention is 
directed to a video coding apparatus, dividing each is 
frame of a motion picture into a predetermined number 
m of groups of blocks, for coding the motion picture 
while switching a coding mode between an INTER cod- 
ing mode and an INTRA coding mode in units of block 
included in each group of blocks, comprising: 20 

a whole-group refresh part for performing whole- 
group refresh, defined as an operation of INTRA- 
coding all blocks included in a group of blocks in a 
coding process for the same frame, on one group of 25 
blocks at most with respect to each frame; and 
a refresh timing management part for managing the 
timing of whole-group refresh so that a frame 
number Tf corresponding to an interval for perform- 
ing whole-group refresh on groups of blocks being 30 
in the same positions in respective frames among 
groups of blocks in the frames is greater than the 
number m. 

[0037] As described above, in the ninth aspect, it fol- 35 
lows that there exists a frame including no simultane- 
ously INTRA-coded group of blocks, and the picture 
quality can be improved by highly efficient video coding 
utilizing Inter-frame correlation. 

[0038] According to a tenth aspect, in the third aspect, 40 

the refresh timing management part manages the 
timing for performing INTRA coding so that a frame 
number Tf corresponding to an interval for perform- 
ing INTRA coding on blocks having the same posi- 45 
tions in the frame among blocks in each frame is 
greater than the number n. 



50 



[0039] As described above, in the tenth aspect, the 
number of a block subjected to INTRA coding 
decreases below the number of blocks in the group of 
blocks in a frame including no blocks subjected to 
whole-group refresh, whereby both effects of highly effi- 
cient coding and refresh by INTRA coding can be 
attained. 55 
[0040] According to an eleventh aspect, in the first 
aspect. 



the video coding apparatus further comprises a 
refresh timing management part for managing the 
timing of whole-group refresh and dispersed 
refresh so that an interval in which INTRA coding is 
performed on blocks being in the same position in 
respective frames among groups of blocks in the 
frames by the whole-group refresh part or the dis- 
persed refresh part is the time T, 
the motion determination part determines, on the 
basis of management by the refresh timing man- 
agement part, whether or not there is motion 
exceeding the threshold in an object in each region 
during a lapse of the time T from a point displaced 
frame by frame every region of the number m of 
groups of blocks in each frame, and 
the whole-group refresh part performs, on the basis 
of management by the refresh timing management 
part, whole-group refresh on one group of blocks at 
most with respect to each frame. 

[0041] As described above, in the eleventh aspect, it 
is possible to render groups of blocks subjected to 
whole-group refresh successively adjacent to each 
other, and it is possible to perform efficient refresh min- 
imizing limitation of the range of a motion vector. 
[0042] According to a twelfth aspect, in the ninth 
aspect, 

the video coding apparatus further comprises a 
motion determination part for determining, on the 
basis of management by the refresh timing man- 
agement part, whether or not there is motion 
exceeding the threshold in an object in respective 
regions of the number m of groups of blocks in each 
frame during a lapse of the time T from a point dis- 
placed frame by frame for each of the regions, and 
the whole-group refresh part performs the whole- 
group refresh on a group of blocks of a region deter- 
mined by the motion determination part as having 
motion exceeding the threshold. 

[0043] According to a thirteenth aspect, in the elev- 
enth aspect, 

the motion determination part determines pres- 
ence/absence of motion also with respect to a 
region of a group of blocks subjected to dispersed 
refresh by detecting whether or not there is motion 
exceeding the threshold in an object in respective 
regions of the groups of blocks during a lapse of the 
time T from a point displaced frame by frame for 
each of the regions in parallel with the dispersed 
refresh, 

the dispersed refresh part terminates, when motion 
exceeding the threshold is detected in an object in 
a region of a group of blocks being in the process of 
the dispersed refresh by the motion determination 
part, the dispersed refresh on the group of blocks. 
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and 

the whole-group refresh part performs, after a lapse 
of the time T from a point when the dispersed 
refresh on a group of blocks in a region where 
motion exceeding the threshold is detected is 5 
started, whole-group refresh on a group of blocks of , 
the region. 

[0044] According to a fourteenth aspect, in the elev- 
enth aspect, w 

the motion determination part determines pres- 
ence/absence of motion by detecting whether or 
not there is motion exceeding the threshold in an 
object in respective regions of the groups of blocks 75 
during a lapse of the time T from a point displaced 
frame by frame for each of the regions in parallel 
with dispersed refresh by the dispersed refresh 
part, 

the dispersed refresh part performs the dispersed 20 
refresh on each group of blocks from a point when 
determination of presence/absence of motion of an 
object in a region of the group of blocks is started by 
the motion determination part and terminates the 
dispersed refresh on the group of blocks when 25 
motion exceeding the threshold is detected in an 

ohiort in a rartir\n r\i o nrm ir> r\4 KI^^Lr*- Kn!nn lr\ 

process of the dispersed refresh, and 

the whole-group refresh part performs, after a lapse 

of the time T from a point when dispersed refresh 30 

on a group of blocks of a region where motion 

exceeding the threshold is detected is started, 

whole-group refresh on the group of blocks of the 

region. 

35 

[0045] As described above, in the fourteenth aspect, 
whether a transmission error occurs in a group of blocks 
subjected to whole-group refresh and motion of an 
object of the region of the group of blocks disappears 
and hence no whole-group refresh is performed after a 40 
lapse of the time T or a transmission error occurs in a 
block being refreshed at different timing, every block of 
the group of blocks is certainly refreshed up to a lapse 
of the time T. 

[0046] According to a fifteenth aspect, in the eleventh 45 
aspect. 

the motion determination part divides the region of 
each group of blocks into a prescribed number of 
divided regions and detects whether or not there is so 
motion exceeding a previously set threshold in an 
object every divided region thereby determining 
presence/absence of motion in each 6'm6ed region, 
and 

the whole-group refresh part INTRA-codes, in a 55 
coding process for a frame at a point of next whole- 
group refresh on the group of blocks of a region 
including the divided region determined as having 



motion, all blocks in the divided region in place of 
the whole-group refresh. 

[0047] As described above, in the fifteenth aspect, 
motion of an object smaller as compared with the group 
of blocks can be efficiently refreshed, and it is possible 
to obtain a picture having smaller disturbance resulting 
from refresh. 

[0048] According to a sixteenth aspect, in the eleventh 
aspect, 

the motion determination part divides the region of 
each group of blocks into a prescribed number of 
divided regions and detects whether or not there is 
motion exceeding a previously set threshold in an 
object every divided region thereby determining 
presence/absence of motion in each divided region, 
the dispersed refresh part terminates, when a 
divided region included in the region of a group of 
blocks being in the process of the dispersed refresh 
is determined by the motion determination part as 
having motion, dispersed refresh on the group of 
blocks of the region including the divided region, 
and 

the whole-group refresh part INTRA-codes, in a 
coding process for a frame at a point of next whole- 
group refresh on the group of blocks of the region 
including the divided region determined as having 
motion, all blocks in the divided region in place of 
the whole-group refresh. As described above, in the 
sixteenth aspect, motion of an object smaller as 
compared with the group of blocks can be efficiently 
refreshed and it is possible to obtain a picture hav- 
ing smaller disturbance resulting from refresh. 
According to a seventeenth aspect, in the eleventh 
aspect, 

the whole-group refresh part refreshes, when 
an object is vertically long or the object moves 
in the vertical direction, respective groups of 
blocks along the vertical direction among 
groups of blocks arranged in the vertical and 
transverse directions. 

As described above, in the seventeenth aspect, 
groups of blocks subjected to whole-group refresh 
are continuous, whereby refresh can be efficiently 
performed, while the number of continuous frames 
including no groups of blocks subjected to whole- 
group refresh increases, whereby the picture qual- 
ity can be improved by highly efficient video coding 
utilizing Inter-frame correlation. 

[0049] According to an eighteenth aspect, in the elev- 
enth aspect, 

the whole-group refresh part refreshes, when the 
object is transversely long or the object moves in 
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the transverse direction, respective groups of 
blocks along the transverse direction among groups 
of blocks arranged in the vertical and transverse 
directions. 

[0050] As described above, in the eighteenth aspect, 
groups of blocks subjected to whole-group refresh are 
continuous, whereby refresh can be efficiently per- 
formed, while the number of continuous frames includ- 
ing no groups of blocks subjected to whole-group 
refresh increases, whereby the picture quality can be 
improved by highly efficient video coding utilizing Inter- 
frame conelation. 

[0051] According to a nineteenth aspect, in the first 
aspect, 

the motion determination part has a threshold set 
part for changing the threshold. 

[0052] According to a twentieth aspect, in the nine- 
teenth aspect, 

the threshold set part has: 

a part for detecting a blur quantity of a camera or a 
picture, and 

a part for setting a value varying with the blur quan- 
tity as said threshold. 

[0053] As described above, in the nineteenth or twen- 
tieth aspect, even if a blur occurs in the picture by vibra- 
tion of the camera or the like, refresh can be performed 
by a proper method by precisely determining a still 
region and a moving region. 

[0054] According to a twenty-first aspect, in the first 
aspect, 

the video coding apparatus further comprises a 
coding precision control part for rendering, when a 
group of blocks to be subjected to whole-group 
refresh is included in a frame to be currently coded 
and no group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predeter- 
mined natural number) frames before, the picture 
quality of the frame to be currently coded inferior to 
the picture quality of the frame coded n frames 
before on the basis of a determination result by the 
motion determination part. 

[0055] According to a twenty-second aspect, in the 
ninth aspect, 

the video coding apparatus further comprises a 
coding precision control part for rendering, when a 
group of blocks to be subjected to whole-group 
refresh is included in a frame to be currently coded 
and no group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predeter- 
mined natural number) frames before, the picture 



quality of the frame to be currently coded inferior to 
the picture quality of the frame coded n frames 
before on the basis of a determination result by the 
motion determination part. 

5 

[0056] As described above, in the twenty-first or 
twenty-second aspect, the information quantity between 
frames can be smoothed and a motion picture having 
small frame skip can be obtained. 
io [0057] According to a twenty-third aspect, in the first 
aspect. 

the video coding apparatus further comprises a 
coding precision control part for rendering, when no 

is group of blocks subjected to whole-group refresh is 
included in a frame to be currently coded and a 
group of blocks to be subjected to whole-group 
refresh is included in a frame coded n (n: predeter- 
mined natural number) frames before, the picture 

20 quality of the frame to be currently coded superior 
to the picture quality of the frame coded n frames 
before on the basis of a determination result by the 
motion determination part. 

25 [0058] According to a twenty-fourth aspect, in the 
ninth aspect, 

the video coding apparatus further comprises a 
coding precision control part for rendering, when no 

30 group of blocks to be subjected to whole-group 
refresh is included in a frame to be currently coded 
and a group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predeter- 
mined natural number) frames before, the picture 

35 quality of the frame to be currently coded superior 
to the picture quality of the frame coded n frames 
before on the basis of a determination result by the 
motion determination part. 

40 [0059] As described above, in the twenty-third or 
twenty-fourth aspect, the information quantity between 
frames can be smoothed, and a motion picture having 
small frame skip can be obtained. 
[0060] According to a twenty-fifth aspect, in the 

45 twenty-first aspect, 

the coding precision control part includes a quanti- 
zation precision control part for rendering the pic- 
ture quality of the frame to be currently coded 
so inferior to the picture quality of the frame coded n 
frames before by lowering quantization precision for 
the frame to be currently coded. 

[0061] As described above, in the twenty-fifth aspect. 
55 the information quantity between frames can be readily 
smoothed by merely changing the parameter of quanti- 
zation precision, and a motion picture having small 
frame skip can be obtained. 
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[0062] According to a twenty-sixth aspect, in the 
twenty-third aspect. 

the coding precision control part includes a quanti- 
zation precision control part for rendering the pic- s 
ture quality of the frame to be currently coded 
superior to the picture quality of the frame coded n 
frames before by improving quantization precision 
for the frame to be currently coded. 

10 

[0063] As described above, in the twenty-sixth aspect, 
the information quantity between frames can be 
smoothed by merely changing the parameter of quanti- 
zation precision, and a motion picture having small 
frame skip can be obtained. 75 
[0064] According to a twenty-seventh aspect, in the 
first aspect, 



[0065] As described above, in the twenty-seventh 
aspect, quantization distortion resulting from refresh 
can be eliminated in a still region. 30 
[0066] According to a twenty-eighth aspect, in the first 
aspect, 

the video coding apparatus further comprises a 
coding precision control part for controlling preci- 35 
sion of coding so that the picture quality of a block 
to be subjected to INTRA coding among blocks 
included in a group of blocks to be subjected to dis- 
persed refresh by the dispersed refresh part does 
not lower below a previously set lower limit. 40 

[0067] As described above, in the twenty-eighth 
aspect, quantization distortion resulting from refresh 
can be eliminated in a still region. 

[0068] According to a twenty-ninth aspect, in the first 45 
aspect, 

the video coding apparatus further comprises a 
coding precision control part for controlling preci- 
sion of coding so as to equalize, when the picture so 
quality of a block to be subjected to INTRA coding 
among blocks included in a group of blocks to be 
subjected to dispersed refresh by the dispersed 
refresh part is higher than a previously set lower 
limit, the picture quality with the picture quality of 55 
the remaining blocks in a frame including the group 
of blocks and to set, when the picture quality of the 
block to be subjected to INTRA coding is lower than 



the lower limit, the picture quality at the lower limit. 

[0069] As described above, in the twenty-ninth aspect, 
quantization distortion resulting from refresh can be 
eliminated in a still region. 

[0070] According to a thirtieth aspect, in the twenty- 
seventh aspect, 

the coding precision control part includes a quanti- 
zation precision control part for rendering quantiza- 
tion precision for the block to be subjected to INTRA 
coding higher than quantization precision for the 
remaining blocks in the frame. 

[0071] As described above, in the thirtieth aspect, 

quantization distortion resulting from refresh in a still 

region can be simply eliminated by merely changing the 

parameter of quantization precision. 

[0072] According to a thirty-first aspect, in the first 

aspect, 

the video coding apparatus further comprises a 
quantization precision control part for controlling 
quantization precision so that quantization preci- 
sion for a block to be subjected to INTRA coding 
among blocks included in a group of blocks to be 
subjected to dispersed refresh by the dispersed 
refresh part does not lower below a previously set 
lower limit. 

[0073] As described above, in the thirty-first aspect, 

quantization distortion resulting from refresh in a still 

region can be simply eliminated by merely changing the 

parameter of quantization precision. 

[0074] According to a thirty-second aspect, in the first 

aspect, 

the video coding apparatus further comprises a 
quantization precision control part for controlling 
quantization precision so as to equalize, when 
quantization precision for a block to be subjected to 
INTRA coding among blocks included in a group of 
blocks to be subjected to dispersed refresh by the 
dispersed refresh part is higher than a previously 
set lower limit, the quantization precision with quan- 
tization precision for the remaining blocks in a 
frame including the group of blocks and to set, 
when quantization precision for the block to be sub- 
jected to INTRA coding is lower than the lower limit, 
the quantization precision at the lower limit. 

[0075] As described above, in the thirty-second 
aspect, quantization distortion resulting from refresh in 
a still region can be simply eliminated by merely chang- 
ing the parameter of quantization precision. 
[0076] According to a thirty-third aspect, in the first 
aspect, 



the video coding apparatus further comprises a 
coding precision control part for rendering the pic- 20 
ture quality of a block to be subjected to INTRA 
coding among blocks included in a group of blocks 
to be subjected to dispersed refresh by the dis- 
persed refresh part superior to the picture quality of 
the remaining blocks in a frame including the group 25 
of blocks. 
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each group of blocks is formed by a plurality of 
blocks in each of m predetermined regions in each 
frame. 

[0077] According to a thirty-fourth aspect, in the ninth 
aspect, 

each group of blocks is formed by a plurality of 
blocks in each of m predetermined regions in each 
frame. 

[0078] As described above, in the thirty-third or thirty- 
fourth aspect, a refresh operation (whole-group refresh) 
simultaneously refreshing blocks and a refresh opera- 
tion (whole-group refresh) refreshing blocks at timing 
varying with the block can be readily controlled. 
[0079] According to a thirty-fifth aspect, in the thirty- 
third aspect. 

the predetermined region is A GROUP OF 
BLOCKS. 

[0080] According to a thirty-sixth aspect, in the thirty- 
fourth aspect. 

the predetermined region is A GROUP OF 
BLOCKS. 

[0081] As described above, in the thirty-fifth or thirty- 
sixth aspect, even if a transmission error occurs in infor- 
mation at the time of coding a picture and the informa- 
tion is erroneous, picture quality deterioration resulting 
from the transmission error can be kept in the GROUP 
OF BLOCKS and error resistance can be improved. 
[0082] A thirty-seventh aspect of the present invention 
is directed to a video coding apparatus dividing each 
frame of a motion picture into a predetermined number 
m of groups of blocks for coding the motion picture while 
switching a coding mode between an INTER coding 
mode and an INTRA coding mode in units of block 
included in each group of blocks, comprising: 

a coding quantity determination part for determin- 
ing whether or not a coding quantity resulting from 
coding of each group of blocks during a lapse of a 
prescribed time T from a prescribed point is in 
excess of a predetermined threshold; 
a whole-group refresh part for performing whole- 
group refresh, defined as an operation of INTRA- 
coding all blocks included in a group of blocks in a 
coding process for the same frame, on a group of 
blocks so determined by the coding quantity deter- 
mination part that the coding quantity is in excess of 
the threshold; and 

a dispersed refresh part for performing dispersed 
refresh, defined as an operation of INTRA-coding 
each block included in a group of blocks in a coding 
process for frames varying with the block while 



regarding groups of blocks being in the same posi- 
tion in respective frames as the same group of 
blocks among groups of blocks in the frames, on a 
group of blocks so determined by the coding quan- 
5 tity determination part that the coding quantity is 

less than the threshold. 

[0083] As described above, in the thirty-seventh 
aspect, whole-group refresh is performed on a group of 

to blocks having a high possibility of causing a transmis- 
sion error due to a large coding quantity while dispersed 
refresh is performed on a group of blocks having a low 
possibility of causing a transmission error due to a small 
coding quantity. Therefore, a disturbance line can be 

is eliminated in a still picture region while, even rf a trans- 
mission error occurs as to a group of blocks still having 
a small coding quantity, it is possible to refresh this. 
[0084] A thirty-eighth aspect of the present invention 
is directed to a video coding apparatus, employed in a 

20 picture transmission system formed by a coding appara- 
tus for coding motion picture and transmitting coded 
data of the motion picture and a decoding apparatus for 
receiving the transmitted coded data and decoding the 
same while performing detection of an error in the 

25 coded data to be decoded and transmitting error notice 
to the coding apparatus when an error is detected as 
the coding apparatus, for dividing each frame of the 
motion picture into a predetermined number m of 
groups of blocks and coding the motion picture while 

30 switching a coding mode between an INTER coding 
mode and an INTRA coding mode in units of block 
included in each group of blocks, comprising: 



an error receiving part for receiving the error notice; 

35 a refresh selection part for determining, when the 
error notice is received by the error receiving part, 
whether or not there is motion exceeding a prede- 
termined threshold in an object in a region of each 
group of blocks in each frame coded up to a 

40 moment preceding a point of receiving of the error 
notice by a prescribed time RTmax and deciding 
performance of refresh by INTRA coding on a 
group of blocks of a region having motion exceed- 
ing the threshold; and 

45 a whole-group refresh part for performing whole- 
group refresh, defined as an operation of INTRA- 
coding all blocks included in a group of blocks in a 
coding process for the same frame, on a group of 
blocks decided by the refresh selection part to be 

so subjected to refresh. 

[0085] As described above, in the thirty-eighth aspect, 
largeness/smallness of motion of an object per group of 
blocks can be determined at a point when the coding 
55 side is posted on an error from the decoding side while 
going back to the point coding the frame of the error, 
whereby only a necessary group of blocks can be simul- 
taneously refreshed at a necessary time, and it is possi- 
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ble to improve the coding efficiency without damaging 
error resistance. 

[0086] According to a thirty-ninth aspect, in the thirty- 
eighth aspect, 

5 

the video coding apparatus further comprises a dis- 
persed refresh part for performing dispersed 
refresh, defined as an operation of INTRA-coding 
each block included in a group of blocks in a coding 
process for frames varying with the block while 10 
regarding groups of blocks being in the same posi- 
tion in respective frames among groups of blocks in 
the frames as the same group of blocks, on a group 
of blocks other than a group of blocks decided by 
the refresh selection part to be subjected to refresh. 15 

[0087] According to a fortieth aspect, in the thirty- 
eighth aspect, 

the refresh selection part includes 20 
a motion information storage management part for 
storing, in coding each frame of the motion picture, 
motion information indicating the magnitude of 
motion of an object in a region of each group of 
blocks in the frame, and holding the motion informa- 25 
tion from a point of coding of the frame up to a point 
after a lapse of a prescribed time RTmax and 
determines, on the basis of the motion information 
held by the motion information storage manage- 
ment part, whether or not there is motion exceeding 30 
the threshold in an object in a region of each group 
of blocks in each frame coded up to a moment pre- 
ceding a point of receiving of the error notice by the 
time RTmax. 

35 

[0088] According to a forty-first aspect, in the thirty- 
eighth aspect. 

the time RTmax is the maximum value of a time 
from a point when any frame in the motion picture is 40 
coded up to a point when the error receiving part 
receives the error notice when coded data of the 
frame is transmitted to the decoding apparatus and 
an error is detected in the coded data. 

45 

[0089] As described above, in the forty-first aspect, 
I arg en ess/small ness of motion of an object per group of 
blocks can be determined at a point when the coding 
side is posted on an error from the decoding side while 
going back to the point coding the frame of the error. 50 
whereby only a necessary group of blocks can be simul- 
taneously refreshed at a necessary time, and it is possi- 
ble to improve the coding efficiency without damaging 
error resistance. 

[0090] According to a forty-first aspect, in the fortieth 55 
aspect. 

the video coding apparatus further comprises a 



time calculation part for calculating a time from a 
point when each frame in the motion picture is 
coded up to a point when the error receiving part 
receives the error notice when coded data of the 
frame is transmitted to the decoding apparatus and 
an error is detected in the coded data as the time 
RTmax every frame of the motion picture, and 
the motion information storage management part 
holds the motion information on the basis of the 
time RTmax calculated by the time calculation part. 

[0091] As described above, in the forty-second 
aspect, the time for holding motion information is calcu- 
lated every frame of the picture, whereby only neces- 
sary motion information can be held and waste of a 
storage region can be eliminated. 
[0092] According to a forty-third aspect, in the thirty- 
eighth aspect, 

the whole-group refresh part performs whole-group 
refresh, when performance of refresh for a plurality 
of groups of blocks being in different regions is 
decided by the refresh selection part, on each of 
the plurality of groups of blocks once while succes- 
sively displacing the same frame by frame. 

rnnooi Ar x a_ . ■ , 
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blocks for INTRA coding having low coding efficiency 
can be dispersed and it is possible to preferentially 
refresh a group of blocks requiring refresh. 
[0094] According to a forty-fourth aspect, in the forty- 
third aspect, 

the refresh selection part determines, when the 
error notice is received by the error receiving part 
while the whole-group refresh part performs whole- 
group refresh on each of the plurality of groups of 
blocks once while successively displacing the same 
frame by frame, whether or not there is motion 
exceeding the threshold in an object in a region of 
each group of blocks in each frame coded up to a 
moment preceding a point of the receiving by the 
time RTmax and additionally decides a group of 
blocks of a region having motion exceeding the 
threshold on the basis of a result of the determina- 
tion as a group of blocks to be subjected to refresh, 
and 

the whole-group refresh part performs refresh on 
each of a plurality of groups of blocks for which per- 
formance of refresh is decided by the refresh selec- 
tion part, inclusive of a group of blocks for which 
performance of refresh is redundantly decided, 
once while successively displacing the same frame 
by frame. 

[0095] As described above, in the forty-fourth aspect, 
even if an error occurs while successively refreshing a 
group of blocks to be subjected to whole-group refresh, 
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it is possible to properly whole-group refresh only a nec- 
essary group of blocks. 

[0096] According to a forty-fifth aspect, in the fortieth 
aspect, 

5 

the motion information storage management part 
stores, in coding each frame of the motion picture, 
prescribed motion information indicating motion 
exceeding the threshold as the motion information 
about a group of blocks subjected to whole-group 10 
refresh in the coding and holds the prescribed 
motion information from a point of the coding up to 
a point after a lapse of the time RTmax. 

[0097] As described above, in the forty-fifth aspect, it 15 
is possible to simultaneously refresh an INTRA-coded 
group of blocks having low coding efficiency and readily 
causing an error when error notice is received from the 
decoding side similarly to a group of blocks whose 
object has large motion. 20 
[0098] According to a forty-sixth aspect, in the thirty- 
eighth aspect, 

the video coding apparatus further comprises a 
search range limit part for limiting, in coding of a 25 
block adjacent to a group of blocks queued to 
whole-group refresh, being a group of blocks to be 
subjected to the whole-group refresh but not yet 
subjected to the whole-group refresh, among 
blocks included in a group of blocks not subjected 30 
to the whole-group refresh, a motion vector search 
range so that the group of blocks queued to whole- 
group refresh is not referred to. 

[0099] As described above, in the forty-sixth aspect, it 35 
is possible to prevent a group of blocks not subjected to 
whole-group refresh from propagation of influence by 
an error. 

[0100] According to a forty-seventh aspect, in the 

forty-sixth aspect, 4< > 

the search range limit part limits the motion vector 
search range, in coding of a block included in each 
group of blocks, so that no block included in a group 
of blocks other than the group of blocks including 45 
the currently-coded block is referred to during a 
period when the whole-group refresh is performed. 

[0101] As described above, in the forty-seventh 
aspect, it is possible to further readily prevent a group of so 
blocks not subjected to whole-group refresh from prop- 
agation of influence by an error. 
[01 02] A forty-eighth aspect of the present invention is 
directed to a video coding method of dividing each 
frame of a motion picture into a predetermined number 55 
m of groups of blocks for coding the motion picture while 
switching a coding mode between an INTER coding 
mode and an INTRA coding mode in units of block 



included in each group of blocks, comprising: 

a motion determination step of determining whether 
or not there is motion exceeding a predetermined 
threshold in an object in each region of the number 
m of groups of blocks in each frame during a lapse 
of a prescribed time T from a prescribed point; 
a whole-group refresh step of performing whole- 
group refresh, defined as an operation of INTRA- 
coding all blocks included in a group of blocks in a 
coding process for the same frame, on blocks of a 
region determined in the motion determination step 
as having motion exceeding the threshold; and 
a dispersed refresh step of performing dispersed 
refresh, defined as an operation of INTRA-coding 
each block included in a group of blocks in a coding 
process for frames varying with the block while 
regarding groups of blocks being in the same posi- 
tion in respective frames among groups of blocks in 
the frames as the same group of blocks, on a group 
of blocks of a region determined in the motion 
determination step as having no motion exceeding 
the threshold. 

[0103] According to a forty-ninth aspect, in the forty- 
eighth aspect, 

whole-group refresh is performed on the basis of a 
determination result in the motion determination 
step at least MS times (MS: prescribed natural 
number) on a group of blocks subjected to the 
whole-group refresh even after motion exceeding 
the threshold disappears from an object in a region 
of the group of blocks. 

[01 04] According to a fiftieth aspect, in the forty-eighth 
aspect, 

the whole-group refresh is performed in a coding 
process for frames at a point after a lapse of the 
time T from the prescribed point, and 
the dispersed refresh is completed during a lapse 
of the time T from the prescribed point. 

[01 05] According to a fifty-first aspect, in the fiftieth 
aspect, 

when blocks in a group of blocks being in the proc- 
ess of the dispersed refresh are INTRA-coded in 
frames varying with the block continuously in 
excess of S times (S: prescribed natural number), 
the dispersed refresh for the group of blocks is com- 
pleted during a lapse of a prescribed time T longer 
than the time T 

[01 06] According to a fifty-second aspect, in the fifty- 
first aspect, 
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the whole-group refresh is performed in a coding 
process for frames at a point after a lapse of a pre- 
scribed time T" shorter than the time T in response 
to the rate of a group of blocks completely sub- 
jected to the dispersed refresh during a lapse of the 5 
prescribed time T\ 

[01 07] According to a fifty-third aspect, in the fifty-sec- 
ond aspect, 



the prescribed time T" is calculated in accordance 
with the following equation: 

T = kT(m - B)/(mk - B) 



10 



15 



where m is the number of groups of blocks in each 
frame, B is the number of groups of blocks com- 
pletely subjected to the dispersed refresh during a 
lapse of the prescribed time T and an integer not 
more than m, and k is TVT. 20 

[0108] According to a fifty-fourth aspect, in the forty- 
eighth aspect, 

a group of blocks to be subjected to the dispersed 25 
refresh is divided into subgroups of blocks of a 
number equal to a frame number corresponding to 
the time T and a subgroup of blocks is INTRA- 
coded in a coding process for one frame in the dis- 
persed refresh step. 30 

[0109] A fifty-fifth aspect of the present invention is 
directed to a video coding method, which divides each 
frame of a motion picture into a predetermined number 
m of groups of blocks, for coding the motion picture 35 
while switching a coding mode between an INTER cod- 
ing mode and an INTRA coding mode in units of block 
included in each group of blocks, comprising: 

a whole-group refresh step of performing whole- 40 
group refresh, defined as an operation of INTRA- 
coding all blocks included in a group of blocks in a 
coding process for the same frame, on one group of 
blocks at most with respect to each frame, wherein 
a frame number Tf corresponding to an interval for 45 
performing the whole-group refresh on groups of 
blocks being in the same position in respective 
frames among groups of blocks in the frames is 
greater than the number m. 

50 

[0110] According to a fifty-sixth aspect, in the forty- 
eighth aspect. 



[01 1 1 ] According to a fifty-seventh aspect, in the forty- 
eighth aspect, 

an interval in which INTRA coding is performed by 
the whole-group refresh or the dispersed refresh on 
blocks being in the same position in respective 
frames among blocks in the frames is the time T, 
a determination is made in the motion determina- 
tion step as to whether or not there is motion 
exceeding the threshold in an object in each region 
during a lapse of the time T from a point displaced 
frame by frame every region of the number m of 
groups of blocks in each frame, and 
the whole-group refresh is performed on one group 
of blocks at most with respect to each frame. 

[0112] According to a fifty-eighth aspect, in the fifty- 
fifth aspect, 

the video coding method further comprises a 
motion determination step of determining whether 
or not there is motion exceeding the threshold in an 
object in respective regions of the number m of 
groups of blocks in each frame during a lapse of the 
time T from a point displaced frame by frame for 
each of the regions, and 

the whole-group refresh is performed on a group of 
blocks of a region determined as having motion 
exceeding the threshold in the whole-group refresh 
step. 

[01 1 3] According to a fifty-ninth aspect, in the fifty-sev- 
enth aspect, 

presence/absence of motion is determined in the 
motion determination step by detecting whether or 
not there is motion exceeding the threshofd in an 
object in respective regions of the groups of blocks 
during a lapse of the time T from a point displaced 
frame by frame for each of the regions also as to a 
region of a group of blocks to be subjected to the 
dispersed refresh in parallel with the dispersed 
refresh, 

when motion exceeding the threshold is detected in 
an object in a region of a group of blocks being in 
the process of the dispersed refresh, the dispersed 
refresh on the group of blocks is terminated, and 
after a lapse of the time T from a point when the dis- 
persed refresh on a group of blocks of a region 
where motion exceeding the threshold is detected, 
the whole-group refresh is performed on the group 
of blocks of the region. 



a frame number Tf corresponding to an interval for 
performing INTRA coding on blocks being in the 55 
same position in respective frames among blocks in 
the frames is greater than the number m. 



[0114] According to a sixtieth aspect, in the fifty-sev- 
enth aspect, 

presence/absence of motion is determined in the 
motion determination step by detecting whether or 
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not there is motion exceeding the threshold in an 
object in respective regions during a lapse of the 
time T from a point displaced frame by frame for 
each of the regions in parallel with the dispersed 
refresh, 

when the dispersed refresh on each group of blocks 
is performed from a point when determination of 
presence/absence of motion of an object in a region 
of the group of blocks is started and motion exceed- 
ing the threshold is detected in an object in a region 
of a group of blocks being in the process of the dis- 
persed refresh, the dispersed refresh on the group 
of blocks is terminated, and 
after a lapse of the time T from a point when the dis- 
persed refresh on a group of blocks of a region 
where motion exceeding the threshold is detected 
is started, the whole-group refresh is performed on 
the group of blocks of the region. 

[01 1 5] According to a sixty-first aspect, in the fifty-sev- 
enth aspect, 
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a region of each group of blocks is divided into a 
prescribed number of divided regions in the motion 
determination step and presence/absence of 25 
motion in each divided region is determined by 
detecting whether or not there is motion exceeding 
a previously set threshold in an object every divided 
region, and 

all blocks of the divided region are INTRA-coded in 30 
a coding process for a frame at a point of next 
whole-group refresh on a group of blocks of a 
region including a divided region where motion 
exceeding the threshold is detected. 

35 

[01 1 6] According to a sixth-second aspect, in the fifty- 
seventh aspect. 

a region of each group of blocks is divided into a 
prescribed number of divided regions in the motion 40 
determination step and presence/absence of 
motion in each divided region is determined by 
detecting whether or not there is motion exceeding 
a previously set threshold in an object every divided 
region, 45 
when motion exceeding the threshold is detected in 
an object in a divided region included in a region of 
a group of blocks being in the process of the dis- 
persed refresh, dispersed refresh on the group of 
blocks of a region including the divided region is ter- so 
minated, and 

all blocks of the divided region are INTRA-coded in 
a coding process for a frame at a point of next 
whole-group refresh on a group of blocks of a 
region including a divided region where motion 55 
exceeding the threshold is detected. 

[0117] According to a sixty-third aspect, in the fifty- 



seventh aspect, 

when an object is vertically long or the object 
moves in the vertical direction, groups of blocks 
subjected to the whole-group refresh are respec- 
tively refreshed along the vertical direction among 
groups of blocks arranged in the vertical and trans- 
verse directions. 

[01 18] According to a sixty-fourth aspect, in the fifty- 
seventh aspect, 

when an object is transversely long or the object 
moves in the transverse direction, groups of blocks 
subjected to the whole-group refresh are respec- 
tively refreshed along the transverse direction 
among groups of blocks arranged in the vertical 
and transverse directions. 

[0119] According to a sixty-fifth aspect, in the forty- 
eighth aspect, 

the video coding method further comprises a 
threshold set step of changing the threshold used in 
the motion determination step. 

[0120] According to a sixty-sixth aspect, in the sixty- 
fifth aspect, 

the threshold set step includes: 

a step of detecting a blur quantity of a camera or a 

picture, and 

a step of setting a value varying with the blur quan- 
tity as the threshold. 

[0121] According to a sixty-seventh aspect, in the 
forty-eighth aspect, 

the video coding method further comprises a cod- 
ing precision control step of rendering, when a 
group of blocks to be subjected to whole-group 
refresh is included in a frame to be currently coded 
and no group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predeter- 
mined natural number) frames before, the picture 
quality of the frame to be currently coded inferior to 
the picture quality of the frame coded n frames 
before on the basis of a determination result in the 
motion determination step. 

[0122] According to a sixth-eighth aspect, in the fifty- 
fifth aspect, 

the video coding method further comprises a cod- 
ing precision control step of rendering, when a 
group of blocks to be subjected to whole-group 
refresh is included in a frame to be currently coded 
and no group of blocks subjected to whole-group 
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refresh is included in a frame coded n (n: predeter- 
mined natural number) frames before, the picture 
quality of the frame to be currently coded inferior to 
the picture quality of the frame coded n frames 
before on the basis of a determination result in the 
motion determination step. 

[0123] According to a sixty-ninth aspect in the forty- 
eighth aspect, 

the video coding method further comprises a cod- 
ing precision control step of rendering, when no 
group of blocks to be subjected to whole-group 
refresh is included in a frame to be currently coded 
and a group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predeter- 
mined natural number) frames before, the picture 
quality of the frame to be currently coded superior 
to the picture quality of the frame coded n frames 
before on the basis of a determination result in the 
motion determination step. 

[0124] According to a seventieth aspect, in the fifty- 
fifth aspect, 

the video coding method further comprises a cod- 
ing precision control step of rendering, when no 
group of blocks to be subjected to whole-group 
refresh is included in a frame to be currently coded 
and a group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predeter- 
mined natural number) frames before, the picture 
quality of the frame to be currently coded superior 
to the picture quality of the frame coded n frames 
before on the basis of a determination result in the 
motion determination step. 

[01 25] According to a seventy-first aspect, in the sixty- 
seventh aspect, 

the coding precision control step includes a quanti- 
zation precision control step of rendering the pic- 
ture quality of the frame to be currently coded 
inferior to the picture quality of the frame coded n 
frames before by lowering quantization precision for 
the frame to be currently coded. 

[0126] According to a seventy-second aspect, in the 
sixty-ninth aspect, 

the coding precision control step includes a quanti- 
zation precision control step of rendering the pic- 
ture quality of the frame to be currently coded 
superior to the picture quality of the frame coded n 
frames before by improving quantization precision 
for the frame to be currently coded. 

[0127] According to a seventy-third aspect, in the 
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forty-eighth aspect, 

the dispersed refresh step includes a coding preci- 
sion control step of rendering the picture quality of 
a block to be subjected to INTRA coding among 
blocks included in a group of blocks to be subjected 
to the dispersed refresh superior to the picture 
quality of the remaining blocks in a frame including 
the group of blocks. 

[0128] According to a seventy-fourth aspect, in the 
forty-eighth aspect. 

the dispersed refresh step includes a coding preci- 
sion control step of controlling precision of coding 
so that the picture quality of a block to be subjected 
to INTRA coding among blocks included in a group 
of blocks to be subjected to the dispersed refresh 
does not lower below a previously set lower limit. 

[01 29] According to a seventy-fifth aspect, in the forty- 
eighth aspect, 

the dispersed refresh step includes a coding preci- 
sion control step of controlling precision of coding 
for equalizing, when the picture quality of a block to 
be subjected to INTRA coding among blocks 
included in a group of blocks to be subjected to the 
dispersed refresh is higher than a previously set 
lower limit, the picture quality with the picture qual- 
ity of the remaining blocks in a frame including the 
group of blocks and setting, when the picture quality 
of the block to be subjected to INTRA coding is 
lower than the lower limit, the picture quality at the 
lower limit. 

[01 30] According to a seventy-sixth aspect, in the sev- 
enty-third aspect, 

the coding precision control step includes a quanti- 
zation precision control step of rendering quantiza- 
tion precision for the block to be subjected to INTRA 
coding higher than quantization precision for the 
remaining blocks in the frame. 

[0131] According to a seventh-seventh aspect, in the 
forty-eighth aspect, 

the dispersed refresh step includes a quantization 
precision control step of controlling quantization 
precision so that quantization precision for a block 
to be subjected to INTRA coding among blocks 
included in a group of blocks to be subjected to the 
dispersed refresh does not lower below a previ- 
ously set lower limit. 

[0132] According to a seventy -eighth aspect, in the 
forty-eighth aspect, 
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the dispersed refresh step includes a quantization 
precision control step of controlling quantization 
precision for equalizing, when quantization preci- 
sion for a block to be subjected to INTRA coding 
among blocks included in a group of blocks to be 
subjected to the dispersed refresh is higher than a 
previously set lower limit, the quantization precision 
with quantization precision for the remaining blocks 
in a frame including the blocks and setting, when 
quantization precision for the block to be subjected 
to INTRA coding's lower than the lower limit, the 
quantization precision at the lower limit. 

[0133] According to a seventy-ninth aspect, in the 
forty-eighth aspect. 

each group of blocks is formed by a plurality of 
blocks in each of m predetermined regions in each 
frame. 

[0134] According to an eightieth aspect, in the f ifty-frfth 
aspect, 

each group of blocks is formed by a plurality of 
blocks in each of m predetermined regions in each 
frame. 

[0135] According to an eighty-first aspect, in the sev- 
enty-ninth aspect, 

the predetermined region is a GROUP OF 
BLOCKS. 

[0136] According to a eighty-second aspect, in the 
eightieth aspect, 

the predetermined region is a GROUP OF 
BLOCKS. 

[0137] An eighty-third aspect of the present invention 
is directed to a video coding method of dividing each 
frame of a motion picture into a predetermined number 
m of groups of blocks for coding the motion picture while 
switching a coding mode between an INTER coding 
mode and an INTRA coding mode in units of block 
included in each group of blocks, comprising: 

a coding quantity determination step of determining 
whether or not a coding quantity resulting from cod- 
ing of each group of blocks during a lapse of a pre- 
scribed time T from a prescribed point is in excess 
of a predetermined threshold; 
a whole-group refresh step of performing whole- 
group refresh, defined as an operation of INTRA 
coding all blocks included in a group of blocks in a 
coding process for the same frame, on a group of 
blocks so determined in the coding quantity deter- 
mination step that the coding quantity is in excess 



of the threshold; and 

a dispersed refresh step of performing dispersed 
refresh, defined as an operation of INTRA-coding 
each block included in a group of blocks in a coding 
process for frames varying with the block while 
regarding groups of blocks being in the same posi- 
tion in respective frames among groups of blocks in 
the frames as the same group of blocks, on a group 
of blocks so determined in the coding quantity 
determination step that the coding quantity is less 
than the threshold. 

[0138] According to an eighty-fourth aspect, the 
present invention is directed to a video coding method, 
employed in a picture transmission system formed by a 
coding apparatus for coding a motion picture and trans- 
mitting coded data of the motion picture and a decoding 
apparatus for receiving the transmitted coded data and 
decoding the same while performing detection of an 
error in the coded data to be decoded and transmitting 
error notice to the coding apparatus when an error is 
detected, for dividing each frame of the motion picture 
into a predetermined number m of groups of blocks and 
coding the motion picture while switching a coding 
mode between an INTER coding mode and an INTRA 
coding mode in units of block included in each group of 
blocks, comprising: 

an error receiving step of receiving the error notice; 
a refresh selection step of determining, when the 
error notice is received, whether or not there is 
motion exceeding a predetermined threshold in an 
object in a region of each group of blocks in each 
frame coded up to a moment preceding a point of 
receiving of the error notice by a prescribed time 
RTmax and deciding performance of refresh by 
INTRA coding on a group of blocks of a region hav- 
ing motion exceeding the threshold; and 
a whole-group refresh step of performing whole- 
group refresh, defined as an operation of INTRA- 
coding all blocks included in a group of blocks in a 
coding process for the same frame, on a group of 
blocks decided in the refresh selection step to be 
subjected to refresh. 

[0139] According to an eighty-fifth aspect, in the 
eighty-fourth aspect, 

the video coding method further comprises a dis- 
persed refresh step of performing dispersed 
refresh, defined as an operation of INTRA-coding 
each block included in a group of blocks in a coding 
process for frames varying with the block while 
regarding groups of blocks being in the same posi- 
tion in respective frames among groups of blocks in 
the frames as the same group of blocks, on a group 
of blocks other than a group of blocks decided in the 
refresh selection step to be subjected to refresh. 
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[0140] According to an eighty-sixth aspect, in the 
eighty-fourth aspect, 

the video coding method further comprises a 
motion information storage step of storing, in cod- s 
ing each frame of the motion picture, motion infor- 
mation indicating the magnitude of motion of an 
object in a region of each group of blocks in the 
frame, and 

a hold time management step of managing a hold io 
time for the motion information so as to hold the 
motion information stored in the motion information 
storage step at least for the time RTmax, and 
a determination is made in the refresh selection 
step on the basis of the motion information whose is 
hold time is managed as to whether or not there is 
motion exceeding the threshold in an object in a 
region of each group of blocks in each frame coded 
up to a moment preceding a point of receiving of the 
error notice by the time RTmax. 20 

[0141] According to an eighty-seventh aspect, in the 
eighty-fourth aspect, 

the time RTmax is the maximum value of a time 25 
from a point when any frame in the motion picture is 
coded up to a point when the error notice is 
received by the coding apparatus when coded data 
of the frame is transmitted to the decoding appara- 
tus and an error is detected in the coded data. 30 

[0142] According to an eighty-eighth aspect, in the 
eighty-sixth aspect, 

the video coding method further comprises a time 35 
calculation step of calculating a time from a point 
when each frame in the motion picture is coded up 
to a point when the error notice is received by the 
coding apparatus when coded data of the frame is 
transmitted to the decoding apparatus and an error 40 
is detected in the coded data, and 
the hold time for the motion information is managed 
in the hold time management step employing the 
time calculated in the time calculation step as the 
prescribed time RTmax. 45 

[0143] According to an eighty-ninth aspect, in the 
eighty-fourth aspect, 

when performance of refresh on a plurality of so 
groups of blocks being in different regions is 
decided in the refresh selection step, each of the 
plurality of groups of blocks is performed whole- 
group refresh once while being successively dis- 
placed frame by frame. ss 

[0144] According to a ninetieth aspect, in the eighty- 
ninth aspect, 
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when the error notice is received while each of the 
plurality of groups of blocks is performed whole- 
group refresh once while being successively dis- 
placed frame by frame, whether or not there is 
motion exceeding the threshold in an object of a 
region of each group of blocks in each frame coded 
up to a moment preceding a point of the receiving 
by the time RTmax is determined in the refresh 
selection step and a group of blocks of a region 
having motion exceeding the threshold is addition- 
ally decided as a group of blocks to be subjected to 
refresh on the basis of a result of the determination, 
and 

each of a plurality of groups of blocks for which per- 
formance of refresh is decided in the refresh selec- 
tion step, inclusive of a group of blocks for which 
performance of refresh is redundantly decided, is 
performed whole-group refresh once while being 
successively displaced frame by frame. 

[0145] According to a ninety-first aspect, in the eighty- 
sixth aspect, 

prescribed motion information indicating motion 
exceeding the threshold is stored in the motion 
information storage step in coding each frame of 
the motion picture as the motion information about 
a group of blocks subjected to whole-group refresh 
in the coding, and 

the prescribed motion information is held by man- 
agement of the hold time in the hold time manage- 
ment step from a point of the coding up to a point 
after a lapse of at least the prescribed time RTmax. 

[0146] According to a ninety-second aspect, in the 
eighty-fourth aspect, 

the video coding method further comprises a 
search range limit step of limiting, in coding of a 
block adjacent to a group of blocks queued to 
whole-group refresh, which is a group of blocks to 
be subjected to the whole-group refresh but not yet 
subjected to the whole-group refresh, among 
blocks included in a group of blocks not subjected 
to the whole-group refresh, a motion vector search 
range so that the group of blocks queued to whole- 
group refresh is not referred to. 

[0147] According to a ninety-third aspect, in the 
ninety-second aspect, 

the motion vector search range is so limited in the 
search range limit step, in coding of a block 
included in each group of blocks, that no block 
included in a group of blocks other than the group of 
blocks including the currently-coded block is 
referred to during a period when the refresh is per- 
formed. 
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[0148] A ninety-fourth aspect of the present invention 
is directed to a storage medium containing a video cod- 
ing program thereon for dividing each frame of a motion 
picture into a predetermined number m of groups of 
blocks and coding the motion picture while switching a 
coding mode between an INTER coding mode and an 
INTRA coding mode in units of a block included in each 
group of blocks as a program executed in a computer 
unit. The storage medium contains a video coding pro- 
gram recorded thereon for implementing on the compu- 
ter unit operating environment including: 

a motion determination step of determining whether 
or not there is motion exceeding a predetermined 
threshold in an object in each region of the number 
m of groups of blocks in each frame during a lapse 
of a prescribed time T from a prescribed point; 
a whole-group refresh step of performing whole- 
group refresh, defined as an operation of INTRA- 
coding all blocks included in a group of blocks in a 
coding process for the same frame, on a group of 
blocks of a region determined in the motion deter- 
mination step as having motion exceeding the 
threshold; and 

a dispersed refresh step of performing dispersed 
refresh, defined as an operation of INTRA-coding 
each block included in a group of blocks while 
regarding groups of blocks being in the same posi- 
tion in respective frames among groups of blocks in 
the frames as the same group of blocks in a coding 
process for frames varying with the block, on a 
group of blocks of a region determined in the 
motion determination step as having no motion 
exceeding the threshold. 

[0149] A ninety-fifth aspect of the present invention is 
directed to a storage medium containing a video coding 
program thereon for dividing each frame of a motion pic- 
ture into a predetermined number m of groups of blocks 
and coding the motion picture while switching a coding 
mode between an INTER coding mode and an INTRA 
coding mode in units of block included in each group of 
blocks as a program executed in a computer unit. The 
storage medium contains a video coding program 
recorded thereon for implementing on the computer unit 
operating environment including: 

a whole-group refresh step of performing whole- 
group refresh, defined as an operation of INTRA- 
coding all blocks included in a group of blocks in a 
coding process for the same frame, on one group of 
blocks at most with respect to each frame, wherein 
a frame number Tf corresponding to an interval for 
performing the whole-group refresh on groups of 
blocks being in the same position in respective 
frames among groups of blocks in the frames is 
greater than the number m. 



[01 50] A ninety-sixth aspect of the present invention is 
directed to a storage medium containing a video coding 
program thereon for dividing each frame of a motion pic- 
ture into a predetermined number m of groups of blocks 

5 and coding the motion picture while switching a coding 
mode between an INTER coding mode and an INTRA 
coding mode in units of a block included in each group 
of blocks as a program executed in a computer unit. The 
storage medium contains a video coding program for 

w implementing on the computer unit operating environ- 
ment including: 

a coding quantity determination step of determining 
whether or not a coding quantity resulting from cod- 
15 ing of each group of blocks during a lapse of a pre- 
scribed time T from a prescribed point is in excess 
of a predetermined threshold; 
a whole-group refresh step of performing whole- 
group refresh, defined as an operation of INTRA- 
20 coding all blocks included in a group of blocks in a 
coding process for the same frame, on a group of 
blocks so determined in the coding quantity deter- 
mination step that the coding quantity is in excess 
of the threshold; and 
25 a dispersed refresh step of performing dispersed 
refresh, defined as an operation of INTRA-coding 
each block included in a group of blocks in a coding 
process for frames varying with the block while 
regarding groups of blocks being in the same posi- 
30 tion in respective frames among groups of blocks in 
the frames as the same group of blocks, on a group 
of blocks so determined in the coding quantity 
determination step that the coding quantity is less 
than the threshold. 

35 

[0151] A ninety-seventh aspect of the present inven- 
tion is directed to a storage medium containing a video 
coding program thereon, employed in a picture trans- 
mission system formed by a coding apparatus for cod- 
40 ing a motion picture and transmitting coded data of the 
motion picture and a decoding apparatus for receiving 
the transmitted coded data and decoding the same 
while performing detection of an error in the coded data 
to be decoded and transmitting error notice to the cod- 
45 ing apparatus when an error is detected, for dividing 
each frame of the motion picture into a predetermined 
number m of groups of blocks and coding the motion 
picture while switching a coding mode between an 
INTER coding mode and an INTRA coding mode in 
so units of block included in each group of blocks as a pro- 
gram executed on a computer unit. The storage medium 
contains a video coding program recorded thereon for 
implementing on the computer unit operating environ- 
ment including: 

55 

an error receiving step of receiving the error notice; 
a refresh selection step of determining, when the 
error notice is received, whether or not there is 
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motion exceeding a predetermined threshold in an 
object in a region of each group of blocks in each 
frame coded up to a moment preceding a point of 
receiving of the error notice by a prescribed time 
RTmax and deciding performance of refresh by 5 
INTRA coding on a group of blocks of a region hav- 
ing motion exceeding the threshold; and 
a whole-group refresh step of performing whole- 
group refresh, defined as an operation of INTRA- 
coding all blocks included in a group of blocks in a w 
coding process for the same frame, on a group of 
blocks decided in the refresh selection step to be 
subjected to refresh. 

[0152] According to a ninety-eighth aspect, in the is 
ninety-seventh aspect, 

the storage medium contains a video coding pro- 
gram thereon for implementing on the computer 
unit operating environment further including a dis- 20 
persed refresh step of performing dispersed 
refresh, defined as an operation of INTRA-coding 
each block included in a group of blocks in a coding 
process for frames varying with the block while 
regarding groups of blocks being in the same posi- 25 
tion in respective frames among groups of blocks in 
the frames as the same group of blocks : on a group 
of blocks other than a group of blocks for which per" 
formance of refresh is decided in the refresh selec- 
tion step. 3Q 

[01 53] These and other objects, features, aspects and 
advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 35 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 is a diagram showing an exemplary refresh 

operation by a video coding method according to a 

first embodiment of the present invention; 

FIG. 2 is a flow chart showing the video coding as 

method according to the first embodiment; 

FIG. 3 is a flow chart showing a video coding 

method according to a modification of the first 

embodiment of the present invention; 

FIG. 4 is a diagram showing an exemplary refresh so 

operation in a video coding method according to a 

second embodiment of the present invention; 

FIG. 5 is a flow chart showing the video coding 

method according to the second embodiment; 

FIG. 6 is a flow chart showing a video coding 55 

method according to a third embodiment of the 

present invention; 

FIG. 7 is a diagram showing an exemplary refresh 



operation in the video coding method according to 
the third embodiment; 

FIG. 8 is a flow chart showing a video coding 
method according to a fourth embodiment of the 
present invention; 

FIG. 9 is a diagram showing an exemplary refresh 
operation in the video coding method according to 
the fourth embodiment; 

FIG. 10 is a flow chart showing a video coding 
method according to a modification of the fourth 
embodiment; 

FIGS. 11 A to 11C are diagrams showing exemplary 
refresh operations in a video coding method 
according to a fifth embodiment of the present 
invention; 

FIG. 12 is a flow chart showing the procedure of 
threshold set processing in a video coding method 
according to a seventh embodiment of the present 
invention; 

FIG. 13 is a block diagram showing the structure of 
a picture transmission system based on the video 
coding methods according to the first to seventh 
embodiments; 

FIG. 14 is a diagram showing an exemplary refresh 
operation in a video coding method according to an 
eighth embodiment of the present invention; 
FIG. 15 is a flow chari showing the video coding 
method according to the eighth embodiment; 
FIG. 16 is a flow chart showing the procedure of 
motion determination mode selection processing in 
the video coding method according to the eighth 
embodiment; 

FIG. 1 7 is a diagram showing exemplary storage of 
GOB classification information, used in the video 
coding method according to the eighth embodi- 
ment, in an arrangement; 

FIG. 18 is a flow chart showing motion vector lim- 
ited coding processing in the video coding method 
according to the eighth embodiment; 
FIGS. 19A and 19B are diagrams showing exem- 
plary limitation of a motion vector search range in 
the video coding method according to the eighth 
embodiment; 

FIG. 20 is a flow chart showing the procedure of 
motion information storage management process- 
ing in the video coding method according to the 
eighth embodiment; 

FIG. 21 is a diagram showing exemplary storage 
management of motion information used in the 
video coding method according to the eighth 
embodiment; 

FIG. 22 is a flow chart showing the procedure of 
motion information hold time calculation processing 
in the video coding method according to the eighth 
embodiment; 

FIG. 23 is a diagram showing an exemplary motion 
information hold time, used in the video coding 
method according to the eighth embodiment, in an 
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arrangement; 

FIG. 24 is a flow chart showing the procedure of 
motion information hold time management process- 
ing in the video coding method according to the 
eighth embodiment; 

FIG. 25 is a diagram for illustrating motion determi- 
nation mode selection processing in a modification 
of the eighth embodiment; 

FIG. 26 is a block diagram showing the structure of 
a picture transmission system based on the video 
coding method according to the eighth embodi- 
ment; 

FIG. 27 is a block diagram showing the structure of 
a video coding apparatus based on a video coding 
method according to a first modification of the first 
embodiment; 

FIG. 28 is a flow chart showing the procedure of 
quantization precision set processing in the video 
coding method according to the first modification of 
the first embodiment; 

FIG. 29 is a block diagram showing the structure of 
a video coding apparatus based on a video coding 
method according to a second modification of the 
first embodiment; 

FIG. 30 is a flow chart showing the procedure of 
dispersed refresh in the second modification of the 
first embodiment; 

FIG. 31 a flow chart showing another example of 
the procedure of dispersed refresh in the second 
modification of the first embodiment; 
FIG. 32 is a flow chart showing a video coding 
method according to a ninth embodiment of the 
present invention; 

FIG. 33 is a flow chart showing a method of calcu- 
lating a refresh period in the ninth embodiment; 
FIGS. 34 A to 34C are system diagrams for illustrat- 
ing the application field of the present invention; 
FIG. 35 is a block diagram showing the structures of 
conventional examples of an encoder and a 
decoder for video data; 

FIG. 36 is a diagram for illustrating a refresh 
method in conventional video coding; and 
FIG. 37 is a diagram showing an exemplary refresh 
operation in conventional video coding. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

(First Embodiment) 

[0155] FIG. 13 is a block diagram showing the struc- 
ture of a picture transmission system based on a video 
coding method according to a first embodiment of the 
present invention. This system comprises a video cod- 
ing apparatus 2701 and a video decoding apparatus 
2709. The video coding apparatus 2701 performs com- 
pression coding on an input picture Imi and transmits 
coded data obtained by the coding. The video decoding 



apparatus 2709 has a decoding part 2710, receives the 
coded data transmitted from the video coding apparatus 
2701 and performs decoding by the decoding part 
271 0, and outputs a picture obtained by the decoding as 

5 an output picture Imo. 

[01 56] The video coding apparatus 2701 has a coding 
part 2708 performing coding combining inter-picture 
coding and intra-picture coding, and additionally com- 
prises, for performing refresh by rendering the coding 

io part 2708 perform INTRA coding, a refresh cycle man- 
agement part 2702, a coding timing management part 
2703, a motion information management part 2704, a 
mode selection part 2705, a whole-group refresh part 
2706 and a dispersed refresh part 2707. The structure 

75 of the coding part 2708 is similar to the structure of a 
conventional encoder 116 shown in FIG. 33. and in this 
coding part 2708, selectors corresponding to the selec- 
tors 123 and 124 of the encoder 1 16 are controlled by 
the whole-group refresh part 2706 and the dispersed 

20 refresh part 2708. 

[0157] Each part of such a video coding apparatus 
2701 may be directly implemented by hardware, while 
the same can also be implemented employing software. 
In the latter case, each part of the video coding appara- 

25 tus 2701 can be implemented by forming the video cod- 
ing apparatus with a CPU (Central Processing Unit), a 
memory and an external memory device so that the 
CPU executes a prescribed program (hereinafter 
referred to as "video coding program") loaded from the 

30 external memory device in the memory, for example. In 
this case, the video coding program is typically provided 
by a storage medium (floppy disk, CD-ROM, DVD or the 
like) storing the program. In other words, the user sets a 
purchased storage medium in the aforementioned video 

35 coding apparatus 2701, make the apparatus read the 
video coding program stored therein and installs the 
same in a memory device such as a hard disk unit. 
Alternatively, a video coding program transmitted to the 
video coding apparatus 2701 through a communication 

40 line online may be installed in the memory device. Fur- 
ther, the maker may previously install the video coding 
program in the memory device before shipping the 
video coding apparatus. The program installed in such a 
manner is loaded in the memory from the memory 

45 device and executed by the CPU. 

[01 58] Operations of the video coding apparatus 2701 
having the aforementioned structure are now described 
while noting a refresh operation. 
[0159] FIG. 1 is a diagram showing an exemplary 
so refresh operation in the case of applying the video cod- 
ing method according to the first embodiment of the 
present invention to a CIF picture of H.261 or H.263 rec- 
ommended by ITU (International Telecommunication 
Union). The CIF picture is of 352 by 288 dots, and this 
55 is divided into 22 by 18 blocks in units of a macroblock 
(hereinafter referred to as "MBLK") of 16 by 16 dots, and 
a GROUP OF BLOCKS (hereinafter referred to as 
"GOB") is further formed every 1 1 by 3 blocks. In other 
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words, the CIF picture is formed by 2 by 6 GOBs, and 
each GOB is further formed by 11 by 3 MBLKs. In this 
embodiment, "block" indicates MBLK, while "group of 
blocks" is not limited to GOB. The following description 
is made with reference to the case of assuming GOB as 5 
a group of blocks. Numbers from GOBI to GOBI 2 are 
attached to GOBs in the order shown in FIG. 1. When 
refreshing the same by performing INTRA coding GOB 
by GOB every frame in the order of the numbers, for 
example, refresh on the whole of one screen completes w 
in 12 frames. Therefore, the first description is made 
with reference to the case of assuming that a refresh 
cycle T is 12 frames. In the following description (also 
including description of other embodiments), it is 
assumed that a time or a period is thus expressed by 15 
the number of frames and it is regarded that coding per- 
formed on each block included in the same frame is per- 
formed at the same point. Further, it is assumed that 
groups of blocks having the same positions in the frame 
among groups of blocks in each frame are not distin- 20 
guished but identified as the same groups of blocks and 
referred to with the same number. 
[0160] For each GOB, the motion information man- 
agement part 2704 determines whether or not there is 
motion of an object in the GOB during 12 frames previ- 25 
ous to timing when the GOB is individually refreshed on 
the basis of information obtained from the coding part 
2708 every frame . As to the method of determination, a 
method of comparing the magnitude of a motion vector 
of each MBLK in the GOB with a set threshold and 30 
assuming that there is motion in the object in the GOB if 
there are MBLKs having motion vectors exceeding the 
threshold in excess of a prescribed number can be 
employed. Alternatively, presence/absence of motion in 
the object in the GOB may be determined by comparing 35 
the coding quantity of each of 12 frames with a set 
threshold and determining that there is motion if there is 
at least one frame whose coding quantity exceeds the 
threshold. On the basis of the result of such determina- 
tion of motion, the mode selection part 2705 selects one 40 
of a whole-group refresh mode and a dispersed refresh 
mode as the refresh mode. When there is motion in the 
object in the GOB, the mode selection part 2705 selects 
the whole-group refresh mode and the whole-group 
refresh part 2706 controls the selectors in the coding 45 
part 2708, thereby INTRA-coding all MBLKs belonging 
to the GOB simultaneously (i.e., in a coding process for 
the same frame), i.e., performing whole-group refresh 
on the GOB. When there is no motion in the object in the 
GOB, the mode selection part 2705 selects the dis- so 
persed refresh mode and the dispersed refresh part 
2707 controls selectors in the coding part 2708, thereby 
performing INTRA coding on each MBLK in the GOB at 
timing varying with the MBLK (i.e., in a coding process 
for frames varying with the MBLK), i.e., performing dis- 55 
persed refresh on the GOB. Timing information for cod- 
ing including such refresh (INTRA coding) is generated 
by the coding timing management part 2703 and sup- 



plied to the coding part 2708 and the refresh cycle man- 
agement part 2702. Timing information indicating the 
refresh cycle is generated by the refresh cycle manage- 
ment part 2702 and supplied to the motion information 
management part 2704, the whole-group refresh part 
2706 and the dispersed refresh part 2707. 
[0161] The aforementioned refresh operation in the 
video coding apparatus 2701 is described in further 
detail. 

[0162] For a GOB having motion in the object in the 
GOB in 12 frames, all MBLKs belonging to the GOB are 
INTRA-coded in a next frame (whole-group refresh). 
Further, a determination of motion in following 12 
frames is started from this frame. The GOB having no 
motion in the object in the GOB in 12 frames is sub- 
jected to refresh by INTRA coding from the next frame 
at timing varying with the MBLK (dispersed refresh). 
While how to vary the timing is not limited, circulation 
can be made in the GOB with 11 frames when INTRA- 
coding three MBLKs per frame, for example. Further, a 
determination of motion in 12 frames is made in parallel 
with this. FIG. 1 shows an operation in such a case that 
there has been motion in the object in GOBI to GOB4 
and in GOB9 to GOBI 2 in the first 12 frames. Referring 
to FIG. 1, slanted parts are blocks being INTRA-coded. 
From a point of a lapse of 12 frames, refresh in units of 
GOB is performed every frame from GOBI successively 
to GOB4 (t = 13 to t = 16), while there has been no 
motion in GOBS and hence dispersed refresh of GOB5 
is started for INTRA-coding MBLKsl to 3 (t = 1 7). At the 
next timing, MBLK4 to MBLK6 are INTRA-coded for 
GOB5. Similarly there has been no motion in GOB6, 
and hence dispersed refresh of GOB6 is started for 
INTRA-coding MBLKsl to 3 (t = 18). Thereafter a simi- 
lar operation is repeated. Motion has been detected in 
GOB5 at t = 20, and hence whole-group refresh is per- 
formed on GOB5 at t = 29. 

[01 63] FIG. 2 is a flow chart showing the video coding 
method used in the video coding apparatus 2701, and 
shows the aforementioned operation for one GOB. 
Referring to FIG. 2, RCOUNT denotes a count value of 
the refresh cycle. MOV is a flag indicating pres- 
ence/absence of motion in the object in the GOB, and 
"1 " indicates that there is motion while "0" indicates that 
there is no motion. FMBLK is a flag indicating whether 
or not INTRA coding is performed at timing varying with 
the MBLK, i.e., a flag indicating whether or not dis- 
persed refresh is performed, and "1" indicates that dis- 
persed refresh is performed while "0" indicates that no 
dispersed refresh is performed. MBLKG(I) indicates a 
group, in classification of the MBLKs in the GOB into 
timing of I = 1 to K, INTRA-coded every frame. These, 
which may correspond to the numbers of the MBLKs, 
are associated to be capable of performing refresh in 
such order that a refresh block is most visually incon- 
spicuous. 

[0164] In the video coding according to this embodi- 
ment, initialization of each variable and flag is first per- 
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formed at a step 201. Namely, the refresh cycle 
management part 2702 initializes RCOUNT to "1". and 
the mode selection part 2705 initializes MOV to "0". I to 
T and FMBLK to "0" respectively. Then, the refresh 
cycle management part 2702 determines at a step 202 
whether or not it is refresh timing. If the result is of 
refresh timing, the mode selection part 2705 determines 
at a step 203 whether or not there has been motion on 
the basis of the flag MOV This flag MOV is set by the 
motion information management part 2704, as 
described later. 

[0165] When it is determined at the step 203 that there 
has been motion in the GOB (when MOV = 1), the mode 
selection part 2705 selects the whole-group refresh 
mode. In response to this selection, the whole-group 
refresh part 2706 performs at a step 204 whole-group 
refresh (also referred to as "GOB refresh") on the GOB, 
and the mode selection part 2705 resets MOV and 
FMBLK at a step 205. Thereafter the refresh cycle man- 
agement part 2702 initializes RCOUNT to "1" at a step 
206, and the process returns to the step 202 in order to 
perform coding on the next frame, for again determining 
whether or not it is the refresh cycle. 
[01 66] When it is determined at the step 203 that there 
has been no motion in the GOB (when MOV = 0), the 
mode selection part 2705 sets FMBLK at a step 207 for 
selecting the dispersed refresh mode and sets I to T. 
In response to this mode selection, the dispersed 
refresh part 2707 INTRA-codes MBLKs belonging to 
MBLKG(I) and increments I at a step 208. At a next step 
209, the coding part 2708 performs coding of blocks in 
the GOB other than MBLKG(I). After this coding, the 
motion information management part 2704 determines 
at a step 210 whether or not there has been motion in 
the GOB in coding of the frame, and sets MOV at a step 
21 1 when there has been motion. Thereafter the refresh 
cycle management part 2702 initializes RCOUNT to "V 
at a step 206 and the process returns to the step 202 in 
order to perform coding for a next frame, for again deter- 
mining whether or not it is the refresh cycle. 
[0167] When it is determined at the step 202 that it is 
not refresh timing, the mode selection part 2705 deter- 
mines at a step 212 whether or not it is the dispersed 
refresh mode on the basis of the flag FMBLK. In the 
case of the dispersed refresh mode (when FMBLK = 1), 
the dispersed refresh part 2707 INTRA-codes a group 
of MBLKs indicated by MBLKG(I) and increments I at a 
step 213. At a next step 214, the coding part 2708 per- 
forms coding of the blocks other than MBLKG(I) in the 
GOB. After this coding, the motion information manage- 
ment part 2704 determines at a step 215 whether or not 
there has been motion in the GOB in coding of the 
frame, and sets MOV at a step 216 if there has been 
motion. Thereafter the refresh cycle management part 
2702 increments RCOUNT at a step 217 and the proc- 
ess returns to the step 202 in order to perform coding on 
the next frame, for again determining whether or not it is 
the refresh cycle. 



[0168] In the video coding according to this embodi- 
ment, the operations of the aforementioned steps 201 to 
217 are performed on every GOB. 
[0169] According to this embodiment, as hereinabove 

s described, a refresh block by INTRA coding of a group 
of blocks having no motion is divided into a number of 
transmission frames in a refresh cycle for refreshing one 
screen with no overhead. Thus, the number of INTRA- 
coded blocks per frame decreases and quantization in a 

w smaller quantization step is enabled. Further, cyclic 
motion of a group of blocks is dispersed in the refresh 
cycle, whereby a disturbance line can be eliminated in a 
still picture region. In addition, dispersed refresh is per- 
formed for a group of blocks having no motion, whereby, 

75 even if a transmission error occurs in a block finally 
refreshed as a group of blocks at a point when motion of 
a group of blocks having motion disappears, it is possi- 
ble to refresh this. 

[01 70] In order to. when a transmission error occurs in 
20 a block finally refreshed as a group of blocks at a point 
when motion of a group of blocks having motion disap- 
pears, simultaneously refresh this, the group of blocks 
may be simultaneously refreshed at least once at the 
point when the motion of the group of blocks having 
25 motion disappears. FIG. 3 is a flow chart showing the 
video coding method of this case as to one GOB, and 
corresponds to the flow chart shown in FIG. 2. In this 
video coding method, a flag REF and a variable ms 
showing the count value are newly introduced and ini- 

30 tialized at a step 301 along with RCOUNT, MOV, I and 
MBLK. In other words, the mode selection part 2705 
sets REF = 0 and ms = MS at a step 301 (where MS 
represents a predetermined natural number). As to a 
group of blocks simultaneously GOB refreshed, i.e., a 

35 group of blocks to be subjected to whole-group refresh, 
the mode selection part 2705 sets REF = 1 and ms = 
MS at a step 302, and even rf it is determined that there 
is no motion at a step 203, the mode selection part 2705 
selects the whole-group refresh mode at a step 303 on 

40 the basis of the flag REF. In response to this selection, 
the whole-group refresh part 2706 performs GOB 
refresh at a step 304. This is repeated MS times until 
REF = 0 at steps 305. 306 and 307 executed by the 
mode selection part 2705. In this case, further, the fre- 

45 quency for performing refresh at timing varying with the 
block may be reduced so that the dispersed refresh part 
2707 completes refresh of the group of blocks in a cycle 
T larger than T In this case, coding efficiency can be 
improved while suppressing influence by a transmission 

so error small by reducing the number of INTRA-coded 
blocks in a group of blocks where a still picture is contin- 
uous. 

[01 71 ] While it is assumed in the aforementioned f irst 
embodiment that the determination method of compar- 
55 ing the magnitude of a motion vector of each MBLK in 
the GOB with the set threshold and regarding that there 
is motion in the object in the GOB if MBLKs having 
motion vectors exceeding the threshold are present in 
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excess of the set number or the determination method 
of comparing the coding quantity of each of 12 frames 
with the set threshold value and determining that there 
is motion in the object if there is at least one frame 
whose coding quantity exceeds the threshold is 5 
employed for the determination as to whether or not 
there is motion in the object in GOB, a determination 
method of comparing the motion vector absolute value 
total of each MBLK in the GOB with the set threshold 
and determining that there is motion in the object in the w 
GOB when it exceeds the threshold may be employed in 
place thereof. 

(Second Embodiment) 

15 

[0172] A video coding method according to a second 
embodiment of the present invention and a video coding 
apparatus based on the video coding method are now 
described. The structure of this video coding apparatus 
is similar to that of the video coding apparatus 2701 20 
according to the first embodiment, as shown in FIG. 1 3. 
In the video coding apparatus according to this embod- 
iment, parts identical to those of the video coding appa- 
ratus- 2701 according to the first embodiment are 
denoted by the same reference numerals, to omit 25 
redundant description. 

[0173] As described with reference to the description 
of background art, even if the number of blocks of a 
group of blocks simultaneously refreshed by INTRA 
coding is halved, blocks to be subjected to INTRA cod- 30 
ing over two frames or three frames or blocks inhibited 
from motion compensation over two frames or three 
frames are increased and hence the coding efficiency is 
reduced while the generated coding quantity is not 
much reduced. In other words, even if reducing increase 35 
of a coding quantity per frame by dividing one screen 
into a plurality of groups of blocks and refreshing a 
group of blocks by INTRA coding per frame, it has been 
impossible to extremely reduce the increase of the cod- 
ing quantity when considering propagation of mismatch 40 
resulting from motion prediction. Therefore, in the sec- 
ond embodiment of the present invention, timing of 
refresh by a whole-group refresh part 2706 is managed 
so that a refresh cycle management part 2702 intro- 
duces a frame including no group of blocks to be sub- 45 
jected to whole-group refresh into a refresh cycle. Thus, 
the coding efficiency is improved by INTER differential 
coding for improving the picture quality. Here also, the 
description is made with reference to the case of the 
CIF picture of H.261 or H.263 recommended in ITU. so 
When setting the refresh cycle T = 33 frames and per- 
forming refresh in units of a GOB in continuous 12 
frames therein, for example, frames not to be subjected 
to refresh in the unit of GOB are 21 frames, the coding 
efficiency is high during this period and the picture qual- 55 
ity can be improved by the improvement of the efficiency 
when considering the coding quantity as constant. Fur- 
ther, the refresh can be performed in about one second. 



[0174] In this embodiment, .further, a dispersed 
refresh part 2707 disperses refresh of the GOB to be 
coded at timing varying with the MBLK described with 
reference to the first embodiment in the refresh cycle, 
thereby improving the coding efficiency. While the first 
embodiment INTRA-codes 3 MBLKs per frame in order 
to refresh the MBLKs in the GOB in 11 frames, MBLKs 
of the GOB may be refreshed in 33 frames in this 
embodiment when setting the refresh cycle to 33 frames 
as described above, for example, and hence one MBLK 
may be INTRA-coded per frame. In the video coding 
method of this embodiment in the case of thus setting 
the refresh cycle to 33 frames, a refresh operation is 
performed as shown in FIG. 4. FIG. 4 corresponds to 
FIG. 1 in the first embodiment, and parts slanted in FIG. 
4 are blocks (MBLK) being subjected to INTRA coding. 
[01 75] FIG. 5 is a flow chart showing the video coding 
method according to this embodiment as to one GOB. 
In this flow chart, the step 202 of the flow chart shown in 
FIG. 2 is replaced with a step 202b for determining 
whether or not a count value RCOUNT of the refresh 
cycle is equal to "33". Thus, the refresh cycle manage- 
ment part 2702 manages the timing of whole-group 
refresh by the whole-group refresh part 2706 and dis- 
persed refresh by the dispersed refresh part 2707 and 
sets the refresh cycle to 33 frames. In this case, 
MBLKG{!) each becomes one MBLK, while the r fresh 
may be rendered inconspicuous by performing mapping 
in order different from the number of MBLK. 
[0176] According to this embodiment, as hereinabove 
described, the number of INTRA-coded blocks to be 
INTRA-coded decreases below the number of blocks of 
the group of blocks in a frame including no group of 
blocks to be subjected to whole-group refresh, whereby 
both effects of video coding in high efficiency and 
refresh by INTRA coding can attained. 

(Third Embodiment) 

[0177] A video coding method according to a third 
embodiment of the present invention and a video coding 
apparatus based on the video coding method are now 
described. The structure of this video coding apparatus 
is similar to that of the video coding apparatus 2701 
according to the first embodiment, as shown in FIG. 13. 
in the video coding apparatus according to this embod- 
iment, parts identical to those of the video coding appa- 
ratus 2701 according to the first embodiment are 
denoted by the same reference numerals, to omit 
redundant description. 

[01 78] In the first embodiment or the second embodi- 
ment, the dispersed refresh is not interrupted even if, 
while performing dispersed refresh on a certain group of 
blocks, motion is detected in the object of the group of 
blocks. Even if motion is detected in GOB5 at t = 20 in 
FIG. 1, for example, GOBS is thereafter also refreshed 
at timing varying with the block. In this case, the group 
of blocks is simultaneously refreshed at an end point (t 
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= 29) of the refresh cycle. In this embodiment, therefore, 
when a motion information management part 2704 
detects motion in the object in the group of blocks while 
performing dispersed refresh, a mode selection Part 

2705 makes a dispersed refresh part 2707 interrupt the 
dispersed refresh. 

[0179] FIG. 6 is a flow chart showing the video coding 
method according to this embodiment as to one GOB. 
In this flow chart, the step 21 1 and the step 216 of the 
flow chart shown in FIG. 5 are changed to a step 601 
and a step 602 respectively. In these steps 601 and 602. 
the motion information management part 2704 resets 
FMBLK when motion is detected. Thus, the dispersed 
refresh by the dispersed refresh part 2707 is interrupted 
(see the step 21 2). 

[0180] FIG. 7 is a diagram showing an exemplary 
refresh operation in this embodiment. When motion is 
detected in GOB5 at t = 44 as shown in FIG. 7, the dis- 
persed refresh part 2707 interrupts the operation of per- 
forming refresh at timing varying with the block in GOBS 
after a next frame, and the whole-group refresh part 

2706 simultaneously refreshes GOBS at a point t = 71 
after a lapse of a period of 33 frames starting from a 
point t = 38 when dispersed refresh of GOBS is started. 
[0181 ] According to this embodiment, as hereinabove 
described, blocks of a group of blocks to be subjected to 
whole-group refresh after a lapse of a time T from start 
of the dispersed refresh are not subjected to dispersed 
refresh up to a point of the whole-group refresh after 
motion is detected, whereby the coding efficiency is fur- 
ther improved. 

(Fourth Embodiment) 

[0182] A video coding method according to a fourth 
embodiment of the present invention and a video coding 
apparatus based on the video coding method are now 
described. The structure of this video coding apparatus 
is similar to that of the video coding apparatus 2701 
according to the first embodiment, as shown in FIG. 13. 
In the video coding apparatus according to this embod- 
iment, parts identical to those of the video coding appa- 
ratus 2701 according to the first embodiment are 
denoted by the same reference numerals, to omit 
redundant description. 

[0183] In the third embodiment, when a transmission 
error occurs in a group of blocks to be subjected to 
whole-group refresh and motion of an object in the 
region of the group of blocks disappears, no whole- 
group refresh is performed on this group of blocks after 
a lapse of the time T from the point of the whole-group 
refresh while dispersed refresh starts after one refresh 
cycle from this point. In the worst case, therefore, it fol- 
lows that influence by the error remains for a time twice 
the refresh cycle. In this embodiment, therefore, a dis- 
persed refresh part 2707 performs dispersed refresh 
from a point starting determination of pres- 
ence/absence of motion of an object every group of 



blocks, a motion information management part 2704 
determines presence/absence of motion of the object 
every group of blocks every time coding one frame in 
parallel therewith up to a lapse of a time T. and with 

5 respect to a group of blocks in which motion exceeding 
a predetermined threshold is detected in the object, a 
mode selection part 2705 makes the dispersed refresh 
part 2707 interrupt the dispersed refresh at the point, 
and a whole-group refresh part 2706 whole-group 

70 refreshes this group of blocks after a lapse of a time T 
from the point starting the dispersed refresh. 
[01 84] FIG. 8 is a flow chart showing the video coding 
method according to this embodiment as to one GOB. 
In this flow chart, the step 201 and the step 205 of the 

75 flow chart shown in FIG. 6 are changed to a step 801 
and a step 802 respectively. In these steps 801 and 802, 
a mode selection part 2705 sets FMBLK. 
[0185] FIG. 9 is a diagram showing an exemplary 
refresh operation in this embodiment. As shown in FIG. 

20 9, FMBLK = 1 at the step 802 as to GOBI on which 
whole-group refresh is performed at t = 34, and hence 
the process advances to a step 213 on the basis of a 
determination result at a step 212. In other words, the 
mode selection part 2705 selects a dispersed refresh 

25 mode on the basis of FMBLK, whereby the dispersed 
refresh part 2707 starts dispersed refresh for GOBI (t = 
35 in FIG. 9). In this case, however, there is motion of an 
object in the region of GOBI and hence the process 
advances to a step 602 on the basis of a determination 

30 result in a step 215 in FIG. 8 and FMBLK is reset 
(FMBLK = 0). Thus, the dispersed refresh for GOBI is 
interrupted in a frame subsequent to the point (t = 36). 
Further, since MOV = 1 is set at the step 602, whereby 
whole-group refresh is performed for GOBI at a point 

35 when RCOUNT = 33. 

[01 86] According to this embodiment, as hereinabove 
described, whether a transmission error occurs in a 
group of blocks to be subjected to whole-group refresh 
and no dispersed refresh is performed after a lapse of a 

40 time T since motion of the object in the region of the 
group of blocks disappears or a transmission error 
occurs in a block for which dispersed refresh is being 
performed, every block of the group of blocks is neces- 
sarily refreshed by dispersed refresh up to a lapse of the 

45 time T. 

[0187] As to a group of blocks to be subjected to 
whole-group refresh, detection of motion may be per- 
formed in advance in a next frame, for avoiding trans- 
mission of a block refreshed at different timing when 

so there is motion in continuation. 

[0188] The coding efficiency can be improved while 
suppressing influence by a transmission error small by 
rendering the refresh cycle of dispersed refresh on a 
GOB greater than T, in which a still state continues. FIG. 

55 10 is a flow chart showing an example of such a video 
coding method as to one GOB. In this flow chart, a var- 
iable s is newly introduced and the steps 801 . 802 and 
207 of the flow chart shown in FIG. 8 are changed to a 
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step 1001 including initialization of the variable s, a step 
1002 including initialization of the variable s and a step 
1004 including increment of the variable s while steps 
1003, 1005, 1006. 1007, 1008 and 1009 are newly 
added. In the video coding method shown by this flow 5 
chart, GOB is whole-group refreshed at a step 204, 
thereafter the mode selection part 2705 sets s = 0 at the 
step 1002, and until the variable s reaches a previously 
set value S, the dispersed refresh part 2707 performs 
refresh at timing varying with the block according to 7 o 
hitherto MBLKG(I) at a step 208 or 213 on the basis of 
a determination at the step 1003 or 1007. When the var- 
iable s reaches S, the mode selection part 2705 sets 
FMBLK at the step 1005 or 1008 and thereafter the dis- 
persed refresh part 2707 performs refresh at the step 15 
1006 or 1009 in MBLKG* (P) at different timing from 
MBLKG(I). A frame not to be subjected to refresh may 
be present in MBLKG'(P). and a time for entirely refresh- 
ing a group of blocks is greater than T. FIG. 1 0 is modulo 
that P returns to 1 when reaching a certain value. 20 
[0189] For a determination as to whether or not there 
is motion in the object in the GOB, a method such as 
that described with reference to the first embodiment 
can be employed. Alternatively, a method of comparing 
the motion vector absolute value total of each MBLK in 25 
the GOB with a previously set threshold and determin- 
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the total exceeds the threshold may be employed. 

(Fifth Embodiment) 30 

[0190] A video coding method according to a fifth 
embodiment of the present invention and a video coding 
apparatus based on the video coding method are now 
described. The structure of this video coding apparatus 35 
is similar to that of the video coding apparatus 2701 
according to the first embodiment, as shown in FIG. 13. 
In the video coding apparatus according to this embod- 
iment, parts identical to those of the video coding appa- 
ratus 2701 according to the first embodiment are 40 
denoted by the same reference numerals, to omit 
redundant description. 

[01 91 ] When regarding a group of blocks as a GOB as 
in the first to fourth embodiments and a moving object 
moves in either the left or right region of a screen as 45 
shown in FIG. 1 1 A, dispersed refresh is performed on a 
group of blocks of the remaining half region while, when 
the moving object moves at the center of the screen as 
shown in FIG. 1 1 B, motion is detected in all groups of 
blocks and hence whole-group refresh is performed on so 
alt groups of blocks. While this problem can be avoided 
when selecting the group of blocks in a region smaller 
than the GOB, blocks to be subjected to INTRA coding 
over two frames or three frames or blocks inhibited from 
motion compensation over two frames or three frames 55 
increase even if halving the number of blocks of a group 
of blocks to be subjected to whole-group refresh as 
described with reference to the description of back- 



ground art. and hence the coding efficiency is reduced 
and the generated coding quantity is not much reduced. 
On the other hand, frames including a group of blocks to 
be subjected to whole-group refresh increase when the 
number of the groups of blocks increases and hence 
frames including no group of blocks to be subjected to 
whole-group refresh decrease assuming that the 
refresh cycle is left intact Consequently, the coding effi- 
ciency is reduced and the picture quality is deteriorated. 
In this embodiment, therefore, a group of blocks is fur- 
ther L-divided while leaving intact the magnitude of the 
group of blocks and the timing for whole-group refresh 
for the group of blocks in the video coding method 
according to the third embodiment or the fourth embod- 
iment, a motion information management part 2704 
determines motion of an object for each region obtained 
by the dividing and a whole-group refresh part 2706 
simultaneously refreshes a region determined as hav- 
ing motion exceeding a predetermined threshold in an 
object at timing for refreshing a group of blocks includ- 
ing the region. 

[01 92] For example, each GOB is divided into two left 
and right regions, as shown in FIG. 1 1C. In this case, 
presence/absence of motion is independently detected 
on the left and the right as to each GOB for also inde- 
pendently deciding whether the region is simultane- 
ously reireshed or a block m the region is refreshed at 
different timing. However, the timing for performing 
refresh is rendered common. In other words, this 
embodiment assumes that, in this case, the timing for 
refreshing each of the left and right regions of each 
GOB is identical and detection of motion and selection 
of a refresh mode are independently performed as to 
each of the left and right regions of each GOB, and exe- 
cutes each step shown in any flow chart of FIG. 2, FIG. 
3, FIG. 5, FIG. 6, FIG. 8 and FIG. 10, thereby perform- 
ing video coding. 

[0193] In the following description, it is assumed that 
an operation of simultaneously refreshing each block of 
regions obtained by dividing each GOB is also referred 
to as "whole-group refresh", and an operation of 
refreshing each block of the regions obtained by divid- 
ing each GOB at timing varying with the block is also 
referred to as "dispersed refresh". 
[01 94] According to this embodiment, as hereinabove 
described, motion of an object small as compared with 
a group of blocks can be efficiently refreshed, and it is 
possible to obtain a picture having smaller disturbance 
resulting from refresh. 

[01 95] While the GOB is divided into two left and right 
portions, the method of dividing is not restricted to this 
but the GOB may be divided into three portions, i.e., left, 
middle and right portions, or may be divided into upper 
and lower portions. Further, the dividing may not be uni- 
form. 
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(Sixth Embodiment) 

[0196] A video coding method according to a sixth 
embodiment of the present invention and a video coding 
apparatus based on the video coding method are now 
described. The structure of this video coding apparatus 
is similar to that of the video coding apparatus 2701 
according to the first embodiment, as shown in FIG. 13. 
In the video coding apparatus according to this embod- 
iment, parts identical to those of the video coding appa- 
ratus 2701 according to the first embodiment are 
denoted by the same reference numerals, to omit 
redundant description. 

[0197] In the case of FIG. 11 A shown in the descrip- 
tion of the fifth embodiment, only the GOB of the left half 
becomes a simultaneously refreshed group of blocks 
(i.e., a group of blocks of whole-group refresh), while the 
GOB on the right half becomes a group of blocks disper- 
sively refreshed in the refresh cycle (i.e., a group of 
blocks of dispersed refresh). When refreshing the GOB 
on the right half after successively refreshing the GOB 
on the left half in this case, simultaneously refreshed 
frames are continuous six frames and the remaining 27 
frames are continuous frames not simultaneously sub- 
jected to refresh, remarkably advantageously in view of 
the coding efficiency. When the object transversely 
moves as shown in FIG. 1 . on the other hand, the cod- 
ing efficiency is rather improved when successively 
refreshing the left and right GOBs. 
[0198] Therefore, this embodiment changes the order 
of refreshing the groups of blocks in the video coding 
methods according to the first to fifth embodiments in 
response to the characteristics of an object of a picture 
to be coded and transmitted. In other words, this 
embodiment refreshes vertically and transversely 
arranged groups of blocks in the vertical direction when 
the object is vertically long or the object moves in the 
vertical direction while transversely refreshing the verti- 
cally and transversely arranged groups of blocks when 
the object is transversely long or the object moves in the 
transverse direction. In more concrete terms, refresh is 
performed in order of GOBI -> GOB2 -> GOB3 -> 
GOBI 2, giving preference to the transverse direction as 
shown in FIG. 1 when the object is transversely long or 
moves in the transverse direction, while refresh is per- 
formed in order of GOBI -» GOB3 -> ... GOB11 -> 
GOB2 -> GOB4 -»...-> GOBI 2, giving preference to 
the vertical direction when the object is vertically long or 
moves in the vertical direction. Switching of the refresh 
direction, i.e., which one of the vertical direction and the 
transverse direction is given preference as the refresh 
direction may be decided from the start, in the case that 
the object is determined, may be rendered selectable in 
response to the object, or may be adaptively switched 
with supposition from the pattern of a simultaneously 
refreshed GOB. When adaptively switching the refresh 
direction with assumption from the pattern of a GOB to 
be subjected to whole-group refresh, the shape 



(whether vertically long or transversely long) of the 
object and the motion direction are supposed with infor- 
mation of a motion vector and the like obtained from a 
coding part 2708. for example, and a whole-group 
5 refresh part 2706 performs refresh in an order based on 
the result of the supposition. 

[0199] According to this embodiment, as hereinabove 
described, groups of blocks to be subjected to whole- 
group refresh are continuous, whereby refresh can be 
w efficiently performed while the number of continuous 
frames including no groups of blocks to be subjected to 
whole-group refresh increases and hence the picture 
quality can be improved by highly efficient video coding 
utilizing Inter-frame correlation. 

75 

(Seventh Embodiment) 

[0200] A video coding method according to a seventh 
embodiment of the present invention and a video coding 

20 apparatus based on the video coding method are now 
described. The structure of this video coding apparatus 
is similar to that of the video coding apparatus 2701 
according to the first embodiment, as shown in FIG. 13. 
In the video coding apparatus according to this embod- 

25 iment, parts identical to those of the video coding appa- 
ratus 2701 according to the first embodiment are 
denoted by the same reference numerals, to omit 
redundant description. 

[0201] In the aforementioned first to sixth embodi- 
30 ments, the predetermined threshold is employed for 
determination as to whether or not whole-group refresh 
is performed on a divided region for performing whole- 
group refresh when motion of an object in the divided 
region exceeds the threshold on the assumption that 
35 the region has motion. However, when fixing the thresh- 
old for determining whether or not whole-group refresh 
is performed as described above, the following problem 
arises: 

[0202] When a camera vibrates due to manual holding 

40 or the camera vibrates even in a fixed state due to exter- 
nal environment such as a wind or automobiles passing 
by and the vibration of the camera is greater than the 
threshold employed for the determination as to whether 
or not whole-group refresh is performed, the object is 

45 determined as moving although not moving, and even a 
region not moving in practice is subjected to whole- 
group refresh. Consequently, compressibility lowers to 
result in a picture having deteriorated picture quality. 
When the directions of the vibration of the camera and 

so the motion of the object are opposite to each other and 
the motion of the object is canceled, such inconven- 
ience takes place that a region not moving in practice is 
determined as a moving region and subjected to whole- 
group r fresh or a region moving in practice is deter- 

55 mined as not moving and subjected to no whole-group 
refresh. When the threshold employed for the determi- 
nation as to whether or not whole-group refresh is per- 
formed is set high in order to overcome the 
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aforementioned inconvenience, in the case that and the 
motion of the object is small, a region where the object 
moves in practice is determined as a region having no 
motion of the object and subjected to no whole-group 
refresh despite the motion. Assuming that a transmis- 5 
sion error occurs at this time, picture quality deteriora- 
tion resulting from mismatch between frame memories 
on the coding side and the decoding side propagates to 
subsequent picture frames. 

[0203] The seventh embodiment of the present inven- 10 
tion is characterized in that, in order to solve the afore- 
mentioned problem, threshold set processing of not 
fixing a threshold employed for determination as to 
whether or not whole-group refresh is performed but 
setting the threshold in response to vibration of a cam- 15 
era every time coding a frame. 

[0204] FIG. 12 is a flow chart showing the procedure 
of the threshold set processing in this embodiment. In 
this embodiment, two thresholds, i.e., a first threshold 
employed when the camera has no vibration and a sec- 20 
ond threshold employed when the camera vibrates are 
previously prepared, and the second threshold is set to 
be greater than the first threshold. This threshold set 
processing is executed by a motion information man 7 
agement part 2704 every time coding a frame. In this 25 
embodiment, a determination is first made as to 
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whether or not there is motion in all MBLKs on four cor- 
ners in a picture frame in this threshold set processing 
(step 3202). If there is at least one MBLK having no 30 
motion in the MBLKs on four corners in the picture 
frame, it is determined that the camera is not in vibration 
and the threshold employed for determining whether or 
not whole-group refresh is performed is set at the first 
threshold (step 3204). When there is motion in all 35 
MBLKs on the four corners in the picture frame, on the 
other hand, it is determined that the camera vibrates 
and the threshold employed for determination as to 
whether or not whole-group refresh is performed is set 
at the second threshold (step 3206). 40 
[0205] Thus, the aforementioned problem is solved by 
changing the threshold in response to vibration of the 
camera, and effective refresh responsive to the set state 
of the camera or the external environment is enabled. 
[0206] While whether or not there is motion in all 45 
MBLKs on the four corners in the picture frame is 
detected in the aforementioned threshold set process- 
ing in order to determine whether or not the camera 
vibrates, this corresponds to an operation of detecting 
the blur quantity of the camera or the picture. According 50 
to this embodiment, therefore, it follows that the thresh- 
old employed for determination as to whether or not 
whole-group refresh is performed is set in response to 
the blur quantity of the camera or the picture. 
[0207] While it is assumed in the aforementioned sev- 55 
enth embodiment that presence/absence of camera 
vibration is determined by motion in the MBLKs on the 
four corners in the frame, presence/absence of vibration 



of the camera may be determined from a group of 
MBLKs in contact with the upper end, the lower end, the 
right end and the left end of the frame. Alternatively, 
presence/absence of vibration of the camera may be 
determined employing a part such as a gyro other than 
that for picture processing. While the aforementioned 
seventh embodiment is assumed to have two thresh- 
olds, i.e., the first threshold employed when the camera 
is not in vibration and the second threshold employed 
when the camera vibrates, the threshold may be adap- 
tively set in response to the motion quantity of the 
MBLKs on the four corners in the frame. For example, 
the average of the motion quantity of the MBLKs on the 
four corners may be set as the threshold as to whether 
or not whole-group refresh is performed. 

(Eighth Embodiment) 

[0208] FIG. 26 is a block diagram showing the struc- 
ture of a picture transmission system based on a video 
coding method according to an eighth embodiment of 
the present invention. This system comprises a video 
coding apparatus 2801 and a video decoding apparatus 
2813. The video coding apparatus 2801 performs com- 
pression coding on an input picture Imi and transmits 
coded data obtained by this coding. The video decoding 
apparatus 2813 receives the coded data transmitted 
from the video coding apparatus 2801 , performs decod- 
ing and outputs a picture obtained by this decoding as 
an output picture Imo. The video decoding apparatus 
2813 further detects whether or not there is a transmis- 
sion error in the coded data transmitted from the video 
coding apparatus 2801, and if detecting an error, 
reports the video coding apparatus 2801 about the 
error. 

[0209] The video coding apparatus 2801 has a coding 
part 2812 performing coding combining inter-picture 
coding and intra-picture coding, and additionally com- 
prises, in order to perform refresh by making the coding 
part 2812 perform INTRA coding, an error notice hold- 
ing part 2803, a first mode selection part 2802, a coding 
timing management part 2804, a motion information 
hold time management part 2805, a motion information 
storage management part 2806, a motion information 
hold time calculation part 2807, a second mode selec- 
tion part 2808, a whole-group refresh part 2809 includ- 
ing a motion vector search range limit part 28091, a 
dispersed refresh part 2810, and a DCT refresh part 
281 1 . The structure of the coding part 2812 is similar to 
the structure of the conventional encoder 116 shown in 
FIG. 33, and in the coding part 2812, selectors corre- 
sponding to the selectors 123 and 124 of the encoder 
116 are controlled by the whole-group refresh part 
2809, the dispersed refresh part 2810 and the DCT 
refresh part 2811. 

[021 0] The video decoding apparatus 281 3 comprises 
a decoding part 2816, an error detection part 2815 and 
an error notice part 2814. The error detection part 2815 
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receives the coded data transmitted from the video cod- 
ing apparatus 2801 and detects whether or not there is 
a transmission error, while supplying the received 
coded data to the decoding part 2816. The decoding 
part 2816 decodes the coded data and outputs the pic- 
ture obtained by the decoding as the output picture Imo. 
On the other hand, the error notice part 2814 transmits 
an error notice message indicating the transmission 
error detected by the error detection part 2815 to the 
video coding apparatus 2801. This error notice mes- 
sage is received and held by the error notice holding 
part 2803 in the video coding apparatus 2801 as 
described above. 

[0211] A video coding method according to this 
embodiment and the video coding apparatus 2801 
based on the video coding method are now described. 
[0212] Each part of the video coding apparatus 2801 
may be directly implemented by hardware, while the 
same can be implemented employing software. In the 
latter case, each part of the video coding apparatus 
2801 can be implemented by forming the video coding 
apparatus with a CPU (Central Processing Unit), a 
memory and an external memory device so that the 
CPU executes a prescribed program (hereinafter 
referred to as "video coding program" similarly to the 
first embodiment) loaded from the external memory 
device in the memory, for example. In this case, the 
video coding program is typically provided by a storage 
medium (floppy disk, CD-ROM, DVD or the like) storing 
the program. In other words, the user sets a purchased 
storage medium in the aforementioned video coding 
apparatus 2801, make the apparatus read the video 
coding program stored therein and installs the same in 
a memory device such as a hard disk unit. Alternatively, 
a video coding program transmitted to the video coding 
apparatus 2801 through a communication line online 
may be installed in the memory device. Further, the 
maker may previously install the video coding program 
in the memory device before shipping the video coding 
apparatus. The program installed in such a manner is 
loaded in the memory from the memory device and exe- 
cuted by the CPU. 

[021 3] Operations of the video coding apparatus 280 1 
having the aforementioned structure are now described 
while noting a refresh operation. 

[0214] FIG. 14 is a diagram showing an exemplary 
refresh operation in the case of applying the video cod- 
ing method according to the eighth embodiment of the 
present invention to the CIF picture of H.261 or H.263 
recommended by ITU (International Telecommunication 
Union). As already described, the CIF picture is of 352 
by 288 dots, and this is divided into 22 by 18 blocks in 
units of a macroblock (MBLK) of 16 by 16 dots, and a 
GROUP OF BLOCKS (GOB) is formed every 1 1 by 3 
blocks. In other words, the CIF picture is formed by 2 by 
6 GOBs, and each GOB is further formed by 1 1 by 3 
MBLKs. Also in this embodiment, "block" indicates 
MBLK, while a "group of blocks" is not limited to GOB. 



The following description is made with reference to the 
case of assuming the GOB as the group of blocks. Num- 
bers from GOBI to GOBI 2 are attached to the GOBs in 
the order shown in FIG. 14. When refreshing the same 
5 by performing INTRA coding on one GOB every frame 
in the order of the numbers, for example, refresh of the 
whole of one screen is completed in 12 frames. When 
refreshing one MBLK for one frame as to the MBLKs in 
each GOB, the refresh is completed in 33 frames. 

10 [021 5] In the video coding apparatus 2801 , the motion 
information storage management part 2806 regularly 
determines and stores whether or not there is motion of 
an object in each GOB every frame in each frame previ- 
ous to the point of coding by at least a time RTmax on 

is the basis of the information obtained from the coding 
part 2812. The time RTmax is a time from coding up to 
a point when an error notice message therefor is 
returned from the decoding side. As to a determination 
method for presence/absence of motion, a method of 

20 comparing the magnitude of a motion vector of each 
MBLK in the GOB with a predetermined threshold and 
determining that the object in the GOB has motion if 
MBLKs having motion vectors exceeding the threshold 
are present in excess of a prescribed number. Aherna- 

25 tively, presence/absence of motion in the object in the 
GOB may be determined by comparing the coding 
quantity with a predetermined threshold. Further, the 
motion vector absolute value total of each MBLK in the 
GOB may be compared with a predetermined threshold 

30 for determining that there is motion in the object as to a 
GOB having a value exceeding the threshold. 
[0216] In the video decoding apparatus 2813, the 
error detection part 2815 determines whether or not 
there is a transmission error in a picture frame to be 

35 decoded, and if any error is detected, the error notice 
part 2814 reports the coding side about this through a 
feedback transmission path, i.e., the error notice part 
2814 returns the error notice message to the video cod- 
ing apparatus 2801. For detecting the error, a method of 

40 transmitting the coded data with an error detection code 
on the coding side so that the decoding side detects the 
error employing this can be employed. Alternatively, an 
error may be determined through the coding rule when 
inconsistency takes place in decoding. 

45 [0217] When the error notice message is returned 
from the error notice part 2814 in the video decoding 
apparatus 2813, the error notice holding part 2803 
receives this in the video coding apparatus 2801 and 
the first mode selection part 2802 starts the second 

so mode selection part 2808 on the basis of this error 
notice. The second mode selection part 2808 started in 
this manner determines whether or not there has been 
motion in the object of each block up to a point preced- 
ing a point for starting coding after the error notice by 

55 the time RTmax on the basis of motion information 
stored by the motion information storage management 
part 2806. On the basis of the result of this motion 
determination, the second mode selection part 2808 
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decides GOBs having motion as whole-group refresh 
GOBs and GOBs having no motion as dispersed 
refresh GOBs. As to the whole-group refresh GOBs, the 
whole-group refresh part 2809 entirely simultaneously 
refreshes the MBLKs in the GOBs successively GOB by 5 
GOB every time coding one frame from the point. As to 
the dispersed refresh GOBs, the dispersed refresh part 
281 0 successively refreshes the MBLKs in the GOBs by 
MBLK by MBLK for one frame with respect to all dis- 
persed refresh GOBs every time coding one frame from 10 
the point. 

[0218] In the example shown in FIG. 14, there has 
been motion in the object in the regions of GOBI to 
GOB4 during the time RTmax and hence GOB 1 to 
GOB4 are decided as whole-group refresh GOBs and 75 
whole-group refreshed GOB by GOB every time coding 
one frame successively over t = 1 to t = 4. Referring to 
FIG. 14, slanted parts are blocks being subjected to . 
INTRA coding. GOBS to GOBI 2 are decided as dis- 
persed refresh GOBs since there has been no motion in 20 
the object in the regions during the time RTmax. For 
each of GOBI to GOBI 2, refresh is successively per- 
formed MBLK by MBLK every time a frame is coded 
such that MBLK1 is refreshed at t = 1 and MBLK2 is 
refreshed at t = 2, and when MBLK33 is refreshed at t = 25 
33, the refresh on GOBS to GOBI 2 decided as dis- 
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the first mode selection part 2802 starts the DCT 
refresh part 281 1 , and the DCT refresh part 281 1 exe- 
cutes the refresh stipulated in ITU-T recommendation 30 
H.261 for the purpose of refreshing accumulation of cal- 
culation errors in discrete cosine transform (DCT) on 
the coding side and the decoding side at the rate of one 
MBLK per frame, for example. 

[021 9] FIG. 1 5 is a flow chart showing the video cod- 35 
ing method used in the video coding apparatus 2801 . 
Referring to FIG. 15, FCNT indicates how many frames 
the motion vector absolute value total of each GOB of 
frames having been coded up to the current point are 
stored in arrays MV_GOB1 to MV_GOB12 described 40 
later, while RE is a refresh end flag, "1 M indicates that 
refresh processing is ended and "0" indicates that 
refresh processing is in continuation. In this video cod- 
ing method, FCNT is initialized to "0" while the flag RE 
is set at a step 1 600. Then, start of coding is determined 45 
at a step 1601 . A picture signal from a camera or the like 
is inputted at the rate of 30 frames per second, the so- 
called "frame skip" of skipping frames in coding may be 
performed depending on the balance between the com- 
munication rate of the transmission path transmitting so 
the coded data and the coded data quantity. In this 
case, a coding control part in the coding part 2812 
determines which frame is coded and which frame is 
frame-skipped with reference to the remaining data 
quantity or the like of a buffer. When performing coding 55 
on a current frame of the inputted picture signal as a 
result of this determination by the coding control part, 
an instruction of coding is outputted. If this instruction 



for coding is not outputted, the process waits at a step 
1601, while the process advances to a step 1603 if the 
instruction for coding is outputted. 
[0220] At the step 1603, the first mode selection part 
2802 determines presence/absence of error notice from 
the decoding side. The error notice holding part 2803 
stores data (hereinafter referred to as "error notice 
data") indicating presence/absence of error notice from 
a point previously performing coding up to the current 
point. The first mode selection part 2802 determines 
presence/absence of error notice on the basis of this 
error notice data, and the process advances to a step 
1 604 if there is no error notice. 

[0221] At the step 1604, the first mode selection part 
2802 determines whether or not refresh processing is in 
continuation by the refresh end flag RE. As a result, the 
process advances to a step 1609 if the refresh process- 
ing is in continuation (when RE = 0), while the process 
advances to a step 1605 if error notice has never been 
made or processing after error notice is ended (when 
RE = 1). At the step 1605, the DCT refresh part 2811 
performs processing of DCT refresh on the current 
frame. By this processing of DCT refresh, coded data 
for one frame of the input picture Imi is obtained. There- 
after at a step 1606, the motion information storage 
management part 2806 stores motion information on 
the basis of the result of coding of ihe curreni frame by 
this DCT refresh (hereinafter referred to as "motion 
information storage management processing"). 
[0222] The motion information storage management 
processing is now described with reference to FIG. 20 
and FIG. 21 . FIG. 20 is a flow chart showing the proce- 
dure of the motion information storage management 
processing. Referring to FIG. 20, arrays MVJ30B1 to 
MV_G0B12 are arrays storing the motion vector abso- 
lute value total of each GOB of frames coded from a 
point previous by the time RTmax up to the current 
point. The variable FCNT, indicating the number of 
frames in which the motion vector absolute value total is 
stored in the arrays MV_GOB1 to MV_GOB12 at the 
current pint of time, is initialized at the step 1600 in FIG. 
15 as described above and used as a pointer for storing 
motion information in the arrays MV_GOB1 to 
MV_G0B12. 

[0223] In a step group 2101 of FIG. 20, the numbers 
of GOBs to be subjected to whole-group refresh in a 
frame are detected every time coding the frame, for 
adding a value exceeding the threshold for deciding 
whether whole-group refresh is performed or dispersed 
refresh is performed to the total of the motion vector 
absolute values of each GOB to be subjected to whole- 
group refresh. Thus, it is possible to simultaneously 
refresh an INTRA-coded group of blocks having low 
coding efficiency and likely causing an error when error 
notice is outputted from the decoding side similarly to a 
group of blocks having large motion of the object. At a 
next step 2102, the absolute value total of the motion 
vectors of each GOB is stored in a part indicated by the 
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variable FCNT in the region of each array of the arrays 
MV_GOB1 to MVJ30B12. 

[0224] FIG. 21 shows exemplary storage manage- 
ment of motion information in the arrays MV_GOB1 to 
MV_GOB12. As shown in FIG. 21 , motion information of 
each GOB is stored in the arrays MV_GOB1 to 
MV_GOB12 following motion information of frames 
coded previously. The motion information of the frames 
stored in the arrays MV_GOB1 to MV_GOB12 is 
employed for determination as to whether whole-group 
refresh is performed or dispersed refresh is performed. 
[0225] After the motion information storage manage- 
ment processing is performed in the aforementioned 
manner, steps 1614 to 1616 are successively executed, 
while these steps are described later. 
[0226] When it is determined at the step 1603 that 
there is error notice, error notice data is reset (i.e., set at 
a value indicating "there is no error notice"), and the 
process advances to a step 1607. At the step 1607, the 
second mode selection part 2808 classifies each GOB 
into a whole-group refresh GOB which is a GOB to be 
subjected to whole-group refresh and a dispersed 
refresh GOB which is a GOB to be subjected to dis- 
persed refresh from the motion information of each 
frame stored in the arrays MV_GOB1 to MV_GOB12. In 
other words, it selects the mode for refresh of each GOB 
on the basis of the motion information as to each GOB 
(hereinafter referred to as "motion determination mode 
selection processing"). 

[0227] The motion determination mode selection 
processing is now described with reference to FIG. 16 
and FIG. 17. Fig. 16 is a flow chart showing the proce- 
dure of the motion determination mode selection 
processing. Referring to FIG. 16, a variable cntl is an 
internal counter, and employed as a pointer for the 
arrays MV_GOB1 to MV_GOB12. In the arrays 
MVJ30B1 to MV_GOB12, the absolute value total of 
the motion vectors of each GOB of the frames coded 
previously is stored as shown in FIG. 2M by the motion 
information storage management processing shown in 
FIG. 20. In an array REF, information (hereinafter 
referred to as "refresh information") indicating whether 
whole-group refresh is performed or dispersed refresh 
is performed on each GOB is stored as shown in FIG. 
17 by this motion determination mode selection 
processing. Namely, "1" is stored in an element of the 
array REF corresponding to the whole-group refresh 
GOB and "0" is stored in an element of the array REF 
corresponding to the dispersed refresh GOB. The varia- 
ble FCNT is the number of frames in which the absolute 
value total of the motion vectors of each GOB is stored 
in the arrays MVJ30B1 to MV_GOB12 at the current 
point as already described. 

[0228] In this motion determination mode selection 
processing, the variable cntl is first initialized to "0" at a 
step 1701. Then, the variable cntl is compared with the 
variable FCNT at a step 1702, for ending the motion 
determination mode selection processing when the var- 



iable cntl is greater than the variable FCNT while 
advancing to a step 1 703 when the variable cntl is less 
than the variable FCNT. 

[0229] At the step 1703, a determination is made as 

5 to whether or not the motion vector absolute value total 
of GOBI is greater than a previously set threshold. The 
process advances to a step 1704 if greater than the 
threshold, while advancing to a step 1705 if less than 
the threshold. At the step 1704, the logical sum of an 

io array element REF[0] and "1" is obtained and this logi- 
cal sum is re-stored as the array element REF[0]. At the 
step 1 705, the logical sum of an array element REF[0] 
and "0" is obtained and this logical sum is re-stored as 
the array element REF[0]. After execution of the step 

is 1 704 or 1 705. the process advances to a step 1 706. 
[0230] At the step 1706. a determination is made as 
to whether or not the motion vector absolute value total 
of GOB2 is greater than the previously set threshold. 
The process advances to a step 1707 if greater than the 

20 threshold, while advancing to a step 1708 if less than 
the threshold. At the step 1 707. the logical sum of an 
array element REF[1] and "1" is obtained and this logi- 
cal sum is re-stored as the array element REF[1]. At the 
step 1708, the logical sum of an array element REF[1] 

25 and "0" is obtained and this logical sum is re-stored as 
the array element REF[1]. 

[0231] Processing similar to the above is performed 
also as to GOB3 to GOBI 2, thereafter the variable cntl 
is incremented at a step 1712, and the process returns 

30 to the step 1702. 

[0232] As described above, the steps 1702 to 1712 
are repeatedly executed by the number of the variable 
FCNT. Thus, on the basis of the motion information of 
each frame stored in the arrays MV_GOB1 to 

35 MVJ30B12, each GOB is classified into a GOB to be 
subjected to whole-group refresh and a GOB to be sub- 
jected to dispersed refresh, and refresh information indi- 
cating the result of the classification is stored in the 
array REF as shown in FIG. 17. The refresh information 

40 stored in the array REF is cleared to zero when refresh 
of the GOB is completed. 

[0233] Thus, a determination is made as to whether 
whole-group refresh is performed or dispersed refresh 
is performed at the point when detecting error notice for 

45 obtaining the logical sum of the result of determination 
and the current refresh state (the value of the array 
REF) and re-storing the logical sum in the array REF, 
whereby only a necessary GOB can be whole-group 
refreshed also when receiving error notice again while 

so performing whole-group refresh. As shown in FIG. 17, 
the array REF is formed by 12 regions, so that refresh 
information for GOBI is stored in the region of the array 
element REF[0], refresh information for GOB2 is stored 
in the region of the array element REF[1], and similarly, 

55 refresh information for GOB3 to GOBI 2 is stored in 
array elements REF[2] to REF[1 1] respectively. 
[0234] After performing the aforementioned motion 
determination mode selection processing, the second 
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mode selection part 2808 resets the refresh end flag RE 
at a step 1608. 

[0235] At a next step 1609, coding with motion vector 
limit is performed. In the video coding apparatus 2801, 
the motion vector search range limit part 28091 is pro- 
vided in the whole-group refresh part 2809 and this 
motion vector search range limit part 28091 controls 
motion compensation INTER coding in the coding part 
2812, whereby coding with motion vector limit at the 
step 1609 is performed. The coding processing with 
motion vector limit is now described with reference to 
FIG. 18 and FIGS. 19A and 19B. 
[0236] FIG. 18 is a flow chart showing the coding 
processing with motion vector limit. FIGS. 19A and 19B 
are diagrams showing limit examples of the motion vec- 
tor search range. In the coding processing with motion 
vector limit, as shown in FIG. 18, the coding part 2812 
limits the motion vector search range not to make refer- 
ence from an unref reshed region in a region to be sub- 
jected to whole-group refresh when performing motion 
compensation INTRA coding on each MBLK and per- 
forms coding. Concrete examples of this operation are 
described with reference to FIGS. 19A and 19B. FIG. 
19A shows regions to be subjected to whole-group 
refresh. In this example, GOBI , 3 and 5 are the regions 
to be subjected to whole-group refresh. FIG. 19B shows 
MBLKs to be subjected to motion vector search iimii 
during whole-group refresh. As shown in FIG. 19B, an 
error may spread when referring to GOBI , 3 and 5 since 
GOBI , 3 and 5 are not refreshed in the first frame after 
starting of refresh, and hence the motion vector search 
range for the MBLKs adjacent to GOBI, 3 and 5 is so 
limited as not to make reference from GOBI , 3 and 5. In 
the second frame, there is no apprehension that an 
error spreads even if referring to GOBI since GOBI is 
completely subjected to whole-group refresh, and 
hence motion vector search limit on MBLKs adjacent to 
unrefreshed regions, i.e., MBLKs adjacent to GOB3 and 
5 is performed. In the third frame, there is no apprehen- 
sion that an error spreads even if referring to GOBI and 
3 since GOBI and 3 are completely whole-group 
refreshed and hence motion vector search limit is per- 
formed only on the MBLK adjacent to an unrefreshed 
region, i.e., the MBLK adjacent to GOB5. In order to 
simplify the processing, the motion vectors may be so 
limited that blocks of each GOB do not refer to blocks of 
GOBs other than the GOB during a period for perform- 
ing refresh simultaneously by INTRA coding. 
[0237] By the aforementioned coding processing with 
motion vector limit, it is possible to prevent propagation 
of influence by an error to a group of blocks not simulta- 
neously to be subjected to refresh by INTRA coding. 
[0238] After performing the aforementioned coding 
processing with motion vector limit, at a next step 1610, 
the second mode selection part 2808 refers to the array 
REF, and performs dispersed refresh on a GOB decided 
as a dispersed refresh GOB at the step 1 607 by the dis- 
persed refresh part 2810. At a next step 161 1 , the sec- 



ond mode selection part 2808 refers to the array REF 
and performs whole-group refresh on a GOB decided 
as a whole-group refresh GOB at the step 1607 by the 
whole-group refresh part 2809. As to the GOB whole- 

5 group refreshed here, motion information indicating that 
there is motion in the GOB is stored at the step 1 606. By 
the dispersed refresh processing at the step 1610 and 
the whole-group refresh processing at the step 1611, 
coded data for one frame of the input picture Imi is 

to obtained. 

[0239] Then, at a step 1612, the second mode selec- 
tion part 2808 determines whether or not the process- 
ing of refresh after error notice is ended. If it is 
consequently determined that the processing of refresh 

is after error notice is ended, the refresh end flag RE is set 
at a step 1613 and thereafter the process advances to 
the step 1606. If it is consequently determined that the 
processing of refresh after error notice is not ended, the 
process directly advances to the step 1606. 

20 [0240] At the step 1606, the motion information for 
each GOB of the current frame is stored in the arrays 
MV_GOB1 to MV_GOB12 as shown in FIG. 21 by the 
motion information storage management processing 
shown in FIG. 20, as described above. 

25 [0241] Then at a step 1614, the motion information 
hold time calculation part 2807 calculates the time for 
storing the motion information for the frames in the 
arrays MV__GOB1 to MV_GOB12 every time it performs 
coding of one frame. The motion information hold time 

30 calculation processing is now described with reference 
to FIGS. 22 and 23. FIG. 22 is a flow chart showing the 
procedure of the motion information hold time calcula- 
tion processing. FIG. 23 shows exemplary storage of 
the motion information hold time in an array TIME. The 

35 motion information hold time is a time necessary for 
determining that receiving is made on the decoding side 
with no error, and an error reported from the decoding 
side after a lapse of the motion information hold time 
from coding of a certain frame can be determined as not 

40 an error for this frame. Referring to FIG. 22, the array 
TIME is an array holding the motion information hold 
time. The variable FCNT is the number of frames in 
which the motion vector absolute value total as motion 
information is stored in the arrays MV_GOB1 to 

45 MV_GOB12 at the current point as already described, 
and used as a pointer for the array TIME. 
[0242] In this motion information hold time calculation 
processing, the motion information hold time calculation 
part 2807 first calculates the motion information hold 

so time from the buffer data quantity at the current point, 
the error detection time of the decoding side, the trans- 
mission time of the error notice message and the trans- 
mission rate at a step 2301. Then, at a step 2302, the 
motion information hold time calculation part 2807 

55 stores the calculated motion information hold time in a 
region of the array TIME indicated by the variable FCNT. 
The motion information hold time for each frame is 
stored in the array TIME following motion information 
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hold time for frames coded previously, as shown in FIG. 

23. 

[0243] After performing the aforementioned motion 
information hold time calculation processing, the motion 
information hold time management part 2805 discards 
motion information related to frames which can be 
determined as being received on the decoding side with 
no error among motion information of the frames coded 
previously at a step 1615. The motion information hold 
time management processing is now described with ref- 
erence to FIG. 24. FIG. 24 is a flow chart showing the 
procedure of the motion information hold time manage- 
ment processing. Referring to FIG. 24, the variable cnt1 
is a counter. The variable FCNT is the number of frames 
in which the motion information is stored in the arrays 
MVJ30B1 to MV_GOB12 at the current point as 
already described, and used as a pointer for the array 
TIME and the arrays MV_GOB1 to MV_GOB12. The 
array TIME is an array storing the motion information 
hold time, as already described. In the arrays 
MV_GOB1 to MV_GOB12, the total of the absolute val- 
ues of the motion vectors of each GOB of the frames 
coded previously is stored as the motion information. 
[0244] In this motion information hold time manage- 
ment processing, a determination is first made at a step 
2501 as to whether or not there is timer interruption. If 
timer interruption is generated as a result, the variable 
cnt1 is initialized to "0" at a step 2502 and the variable 
FCNT is compared with the variable cnt1 at a next step 
2503. If the variable cnt1 is not more than the variable 
FCNT as a result, the value of the array TIME indicated 
by the variable cnt1 is decremented at a step 2504. 
Thereafter the variable cnt1 is incremented at a step 
2505, and the process returns to the step 2503. There- 
after the steps 2503 to 2505 are repeatedly executed 
while the variable cnt1 is not more than the variable 
FCNT, whereby the motion information hold time for 
each frame stored in the array TIME is subtracted by the 
time of a timer interruption interval. 
[0245] When it is determined at the step 2501 that 
there is ho timer interruption or the variable cnt1 is 
determined as greater than the variable FCNT at the 
step 2503. the process advances to a step 2506 for 
determining whether or not the value of an array 
TIME[0] is "0". Consequently, the motion information 
hold time management processing is ended if the value 
of the array TIME[0] is not "0". while the process 
advances to a step 2507 if the value of the array 
TIME[0] is "0". 

[0246] At the step 2507, the variable cnt1 is set to 1 
and the variable FCNT is compared with the variable 
cnt1 at a next step 2508. When the variable cnt1 is less 
than the variable FCNT as a result, values of the arrays 
MV_GOB1 to MV_GOBl2 indicated by the variable cnt1 
are stored in regions of the arrays MV_GOB1 to 
MV_GOB12 indicated by a variable cnt1-1 respectively 
at a step 2509. Then, at a step 2510, the value of the 
array TIME indicated by the variable cnt1 is stored in a 



region of the array TIME indicated by. the variable cntl- 
1 . Thereafter the variable cnt1 is incremented at a step 
251 1 , and the process returns to the step 2508. There- 
after the steps 2508 to 251 1 are repeatedly executed 

5 while the variable cnt1 is not more than the variable 
FCNT, whereby motion information of frames passing 
the motion information hold time is discarded from the 
arrays MVJ30B1 to MV_GOB12, and exchange of the 
values stored in the arrays MVJ30B1 to MV_GOB12 is 

to performed. Also in relation to the values stored in the 
array TIME, exchange is similarly performed. 
[0247] When it is determined at the step 2508 that the 
variable cnt1 is greater than the variable FCNT, the 
process advances to a step 2512 for determining 

is whether or not the variable FCNT is greater than "0". If 
the variable FCNT is greater than "0" as a result, the 
variable FCNT is decremented at a step 2513 and 
. thereafter the motion information hold time manage- 
ment processing is ended. If the variable FCNT is not 

20 more than "0", the motion information hold time man- 
agement processing is directly ended. 
[0248] According to the aforementioned motion infor- 
mation hold time management processing, it follows 
that, by discarding motion information of the frames 

25 passing the motion information hold time set when cod- 
ing the frames, only motion information of the minimum 
necessary frame employed for determination as to 
whether whole-group refresh is performed or dispersed 
refresh is performed is held. 

30 [0249] In consideration of the dispersion in buffer size 
or in error notice, the maximum time from coding up to 
return of error notice therefor may be assumed and this 
may be regarded as RTmax (fixed value), thereby omit- 
ting the step 1614 of the motion information hold time 

35 calculation processing. 

[0250] After performing the motion information hold 
time management processing at the step 1615, the var- 
iable FCNT is incremented at a step 1616 and the proc- 
ess returns to the step 1601 in order to perform coding 

40 on a next frame. Thereafter every time the steps 1 60 1 to 
1616 are executed, coding on the input picture Imi is 
performed frame by frame with the refresh operation 
similarly to the above. 

[0251 ] According to this embodiment, as hereinabove 
45 described, largeness/smallness of motion of the object 
per group of blocks can be determined going back to the 
point coding the frame of an error at the point when the 
error is reported from the decoding side to the coding 
side, whereby it is possible to simultaneously refresh 
so only a necessary group of blocks when necessary, and 
it is possible to improve the coding efficiency without 
damaging error resistance. 

[0252] In the motion determination mode selection 
processing according to this embodiment, whether 
55 whole-group refresh is performed or dispersed refresh 
is performed as to GOBs of all frames in which motion 
information is stored in the arrays MV_GOB1 to 
MV_GOB12 is decided on the basis of the motion infor- 
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matron as shown in FIG. 16 when the coding side 
receives error notice from the decoding side. Noting a 
GOB of a frame conceivably causing a transmission 
error corresponding to error notice among GOBs on 
which performance of whole-group refresh has been 5 
decided in such a manner, however, dispersed refresh 
may be performed in place of whole-group refresh on 
GOBs decided to be subjected to whole-group refresh 
but not in contact with the noted GOB. For example, 
FIG. 25 shows that motion information for four frames is w 
stored in the arrays MV_GOBl to MV_GOB12 at a point 
receiving error notice, and in this case, a frame conceiv- 
ably causing a transmission error is the oldest frame 
among these four frames. Only motion in GOBI 
exceeds the threshold in this oldest frame, while there is 15 
motion exceeding the threshold in GOB2, 3 and 12 
among the remaining frames. In this case, therefore, no 
whole-group refresh is performed on GOBI 2 not in con- 
tact with GOBI among GOBI, 2, 3 and 12 determined 
as having motion exceeding the threshold according to 2 o 
the aforementioned method. 

[0253] When a frame causing a transmission error 
cannot be specified due to dispersion the buffer size or 
of error notice, the maximum time from coding up to 
return of error notice therefor may be assumed and this 25 
may be regarded as RTmax while giving a time varying 

\A/i+h Hicnorcirtn rvf tho Ki iWnr ^ ~ a: i- 

*" v r v ' ■ inw wmiici ohlc ui ui Gliui i JUUOe c45a | 

for regarding a frame coded during a lapse of the time T 
from a point precedent by the time RTmax as a frame 
causing a transmission error. 30 

(Ninth Embodiment) 

[0254] A video coding method according to a ninth 
embodiment of the present invention and a video coding 35 
apparatus based on the video coding method are now 
described. The structure of this video coding apparatus 
is similar to that of the video coding apparatus 2701 
according to the first embodiment, as shown in FIG. 13. 
In the video coding apparatus according to this embod- 40 
iment, parts identical to those of the video coding appa- 
ratus 2701 according to the first embodiment are 
denoted by the same reference numerals, to omit 
redundant description. 

[0255] In the video coding apparatus according to this 45 
embodiment, a refresh cycle management part 2702 
calculates timing information indicating the refresh cycle 
for each GOB, and supplies the timing information to a 
motion information management part 2704, a whole- 
group refresh part 2706 and a dispersed refresh part so 
2707. 

[0256] A refresh cycle calculation method employed in 
the refresh cycle management part 2702 is now 
described with reference to FIGs. 32 and 33. 
[0257] FIG. 32 is a flow chart showing the video cod- 55 
ing method according to this embodiment as to one 
GOB. In the flow chart shown in FIG. 32, the step 202b 
of the flow chart shown in FIG. 10 is changed to a step 



202c, steps 3701 to 3704 are added, and a variable 
interval, a cycle set flag FPERI and a GOB flag FGOB 
are newly introduced. At the step 202c, a determination 
is made as to whether or not the value of RCOUNT 
which is a count value is equal to the value of the varia- 
ble interval. It is assumed that the refresh cycle is set in 
the variable interval. At the step 3701 , the cycle set flag 
FPERI is set to "1". At the step 3702, the GOB flag 
FGOB is set to "1 At the step 3703 and the step 3704, 
the GOB flag FGOB is cleared to zero. The GOB flag 
FGOB is referred to in a flow chart of FIG. 33 described 
below. 

[0258] FIG. 33 is a flow chart showing the method of 
calculating the refresh cycle in this embodiment. In this 
refresh cycle calculation method, a default value of the 
refreshed cycle is set in a variable T at a step 3601. 
Then, at a step 3602, a default value of a second refresh 
cycle is set at a variable T. The second refresh cycle 
stands for a refresh cycle of dispersed refresh for a 
GOB in which a still state continues, i.e., a refresh cycle 
of the dispersed refresh in such a case that blocks of 
GOB being in the process of the dispersed refresh are 
INTRA-coded in frames varying with the block continu- 
ously at least S times. 

[0259] After the default values are set at the variables 
T and T\ a determination is made at a step 3603 as to 
whether or not it is coding start timing. Consequently, 
the process waits up to coding start timing if it is not 
coding start timing, while the process advances to a 
step 3604 when reaching the coding start timing. At the 
step 3604, a determination is made as to whether or not 
cycle set flags FPERI for all GOBs are set to "1". As 
understood from the flow chart of FIG. 32, the cycle set 
flag FPERI is set to "1" when the value of RCOUNT is 
equal to the value of the variable interval. This means 
start of the refresh cycle. Therefore, such a state that 
the cycle set flags FPERI for all GOBs are set to "1" 
means that each GOB refreshed in displacement frame 
by frame entirely enters a new refresh cycle. 
[0260] When it is determined at the step 3604 that the 
cycle set flags FPERI for all GOBs are set to T, the 
process advances to a step 3605 for determining 
whether or not the values of RCOUNT for all GOBs are 
less than the value of the variable interval. Conse- 
quently, when the values of RCOUNT for all GOBs are 
less than the value of the variable interval, steps 3606 
and 3607 are carried out thereby calculating a refresh 
cycle T. If there is such a GOB for which the value of 
RCOUNT is greater than the value of the variable inter- 
val, the cycle set flags RPERI for all GOBs are cleared 
to zero at a step 3609 and the process advances to a 
step 3610. 

[0261 ] When the values of RCOUNT for all GOBs are 
greater than the value of the variable interval, it means 
that the refresh cycle shifts to a next refresh cycle. Such 
a state that a determination of no is made at the step 
3605 means that the first GOB of each GOB refreshed 
in displacement frame by frame enters a new refresh 
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cycle. 

[0262] If the values of RCOUNT for all GOBs are less 
than the value of the variable interval, the number of 
GOBs in which the GOB flags FGOB are set to n 1 " is set 
at a variable B, at the step 3606, the number of GOBs is 
set at a variable n, and T7T is set at a variable k. Then, 
at the step 3607, the refresh cycle T" is calculated in 
accordance with the following equation on the basis of 
the values of these variables: 

T = kT(m - B)/(mk - B) 

While T" preferably takes an integral value, the picture 
quality can be improved by rounding up figures below 
the decimal point and error resistance of GOBs having 
motion can be improved by rounding down the figures 
below the decimal point. The above equation decides T" 
so that the number of INTRA blocks in the refresh cycle 
is equal. Namely, according to the above equation, such 
a refresh cycle T that decrement of the number of 
INTRA-coded blocks in a group of blocks in which a still 
region continues and increment of the number of 
INTRA-coded blocks in a group of blocks of a region 
having motion are equal to each other is calculated. T* 
thus calculated is set at the variable interval at a next 
step 3608. Thereafter the process advances to a step 
3610. 

[0263] At the step 3610, coding processing such as 
that shown in FIG. 10 is performed on each GOB, and 
thereafter the process returns to the step 3603. 
[0264] According to the aforementioned flow chart of 
FIG. 33, the processing from the step 3606 up to the 
step 3608 is repeatedly executed from a point when 
each GOB refreshed in displacement frame by frame 
entirely enters a new refresh cycle until the first GOB of 
each GOB refreshed in displacement frame by frame 
enters a next refresh cycle. Thus, the refresh cycle (T") 
is sequentially updated in response to the motion of the 
object. 

[0265] According to this embodiment, as hereinabove 
described, it is possible to render the refresh cycle for a 
GOB to be subjected to whole-group refresh variable 
(shorter than a default refresh cycle) in response to the 
rate of GOBs for which the refresh cycle is set longer 
than the default refresh cycle T included in one picture 
frame among GOBs to be subjected to dispersed 
refresh, whereby error resistance of the GOBs to be 
subjected to whole-group refresh can be improved while 
maintaining the picture quality. 

(Modification) 

[0266] In each of the aforementioned embodiments, it 
has been assumed that a group of blocks (a region 
serving as the reference for dividing in the fifth embodi- 
ment) is a GOB. By thus rendering the group of blocks 
in the unit of GOB, deterioration of the picture quality 
caused by a transmission error can be kept in the GOB 



and error resistance can be improved even if the trans- 
mission error is generated in information in coding of a 
frame and the information is erroneous. When render- 
ing the group of blocks a predetermined region other 

5 than the unit of GOB, control of the operation of simulta- 
neously whole-group refresh performing refresh of the 
group of blocks and the operation of dispersed refresh 
performing refresh of the group of blocks at timing vary- 
ing with the block can be simply performed. 

w [0267] While the refresh cycle has been set as 12 
frames or 33 frames in each of the aforementioned 
embodiments, the refresh cycle is not restricted to these 
values. Resistance against errors is attained when 
shorting the refresh cycle, while the picture quality can 

75 be improved when contrarily retarding the refresh cycle. 
[0268] When, in each of the aforementioned embodi- 
ments, a frame to be currently coded includes a group 
of blocks to be subjected to whole-group refresh while a 
frame coded n (n ^ 1 ) frames before includes no group 

20 of blocks to be subjected to whole-group refresh, the 
picture quality of the frame to be currently coded may be 
rendered inferior to the picture quality of the frame 
coded n frames before. When the frame to be currently 
coded includes no group of blocks to be subjected to 

25 whole-group refresh while the frame coded n (n ^ 1) 
frames before includes a group of blocks to be sub- 
jected to whole-group refresh, the picture quality of the 
frame to be currently coded may be rendered superior 
to the picture quality of the frame coded n frames 

30 before. 

[0269] By the aforementioned technique, the informa- 
tion quantity between the frames can be smoothed and 
a motion picture having small frame skip can be 
obtained. 

35 [0270] As a method of improving or degrading the pic- 
ture quality, quantization precision in coding may be 
changed. In this case, the picture quality can be 
improved when increasing the quantization precision, 
while the picture quality can be degraded when contra- 

40 rily reducing the quantization precision. By employing 
the quantization precision for change of the picture 
quality, the information quantity between the frames can 
be simply smoothed and a motion picture having small 
frame skip can be obtained by merely changing the 

45 parameter of the quantization precision. 

[0271] FIG. 27 is a block diagram showing the struc- 
ture of a video coding apparatus 2701b for controlling 
quantization precision in the aforementioned manner. 
This video coding apparatus 2701b comprises, in addi- 

so tion to the structure elements shown in Fig. 13, a quan- 
tization precision control part 2712b for controlling 
quantization precision in a coding part 2708 on the 
basis of information obtained by a motion information 
management part 2704. 

55 [0272] In such a video coding apparatus 2701b. the 
quantization precision control part 2712b first performs 
quantization precision set processing on each frame of 
an inputted picture Imi, and thereafter performs coding 
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by any of the video coding methods of the aforemen- 
tioned embodiments. FIG. 28 is a flow chart showing the 
procedure of this quantization precision set processing. 
In this quantization precision set processing, a determi- 
nation is first made, with a determination result by the 
motion information management part 2704 as to motion 
of an object in each GOB, as to whether or not a frame 
to be currently coded includes a group of blocks to be 
subjected to whole-group refresh (a group of blocks to 
be simultaneously subjected to GOB refresh) (step 
3002), and then a determination is made, on the basis 
of a previously set natural number n, a frame coded n 
frames before includes a group of blocks to be sub- 
jected to whole-group refresh (3004 and 3006). In 
response to the results of these determinations, the 
quantization precision control part 2712b controls quan- 
tization precision in the coding part 2708. Namely, when 
the frame to be currently coded includes a group of 
blocks to be subjected to whole-group refresh while the 
frame coded n frames before includes no group of 
blocks to be subjected to whole-group refresh, the 
parameter of the quantization precision is changed by a 
prescribed value thereby reducing the quantization pre- 
cision for the frame to be currently coded (step 3006), 
and when the frame to be currently coded includes no 
group of blocks to be subjected to whole-group refresh 
white the frame coded n frames before includes a group 
of blocks to be subjected to whole-group refresh, the 
parameter of the quantization precision is changed by a 
prescribed time thereby improving the quantization pre- 
cision for the frame to be currently co0ed (step 3010), 
and thereafter the quantization precision set processing 
is ended. If corresponding to neither case, the quantiza- 
tion precision set processing is ended without changing 
the quantization precision. 

[0273] While the quantization precision has been con- 
trolled in the unit of the frame in the aforementioned 
video coding apparatus 2701b in order to smooth the 
information quantity between the frames, the picture 
quality of MBLKs to be subjected to refresh may be ren- 
dered superior to the picture quality of the remaining 
MBLKs in the frame in a group of blocks to be subjected 
to refresh by INTRA coding at timing varying with the 
MBLK. Further, the lower limit of the picture quality of 
the MBLKs to be subjected to refresh may be set so that 
the picture quality of each MBLK is not below the set 
lower limit. When the picture quality of MBLKs to be 
subjected to refresh exceeds the set lower limit, further, 
the picture quality may be rendered substantially equal 
to the picture quality of the remaining MBLKs in the 
frame, while, when the picture quality of the MBLKs to 
be subjected to refresh is below the set lower limit, the 
picture quality of the MBLKs to be subjected to refresh 
may be set at the set lower limit. 

[0274] By the aforementioned technique, quantization 
distortion resulting from refresh can be eliminated in a 
still region. 

[0275] As the method of improving or degrading the 



picture quality, the quantization precision in coding may 
be changed as already described. In this case, the pic- 
ture quality can be improved when increasing the quan- 
tization precision, while the picture quality can be 

5 degraded when contrarily reducing the quantization pre- 
cision. By employing the quantization precision for 
change of the picture quality, quantization distortion 
resulting from refresh can be easily eliminated in the still 
region by merely changing the parameter of the quanti- 

ro zation precision. 

[0276] FIG. 29 is a block diagram showing the struc- 
ture of a video coding apparatus 2701c controlling 
quantization precision in the aforementioned manner. 
This video coding apparatus 2701c comprises, in addi- 

15 tion to the structure elements shown in Fig. 13. a quan- 
tization precision control part 2712c controlling 
quantization precision in a coding part 2708 on the 
basis of timing information outputted from a dispersed 
refresh part 2707. 

20 [0277] FIG. 30 is a flow chart showing an exemplary 
procedure of dispersed refresh in the aforementioned 
video coding apparatus 2701c, and shows internal 
processing at the steps 208 and 213 in the flow chart of 
FIG. 2, for example. In this video coding apparatus 

25 2701c, the quantization precision control part 2712c 
receives timing information indicating the period of dis- 
persed refresh from a dispersed refresh part 2707 for 
improving quantization precision at the current point by 
first changing the parameter of the quantization preci- 

30 si on by a prescribed value before coding blocks belong- 
ing to MBLKG(I) to be refreshed in a dispersed refresh 
mode (step 3102). Thereafter the MBLKs belonging to 
MBLKG (!) are INTRA-coded, i.e.. refreshed (step 
3104). After this refresh, the parameter of the quantiza- 

35 tion precision is returned to that before the change (step 
3106), I is incremented (step 3108) and single dis- 
persed refresh is ended. 

[0278] FIG. 31 is a flow chart showing another exem- 
plary procedure of dispersed refresh in the aforemen- 

40 tioned video coding apparatus 2701c. In this example, 
the quantization precision control part 2712c receives 
timing information indicating the period of dispersed 
refresh from the dispersed refresh part 2707, and first 
determines whether or not quantization precision at the 

45 current point is lower than a previously set lower limit 
before coding the blocks belonging to MBLKG (I) to be 
refreshed in the dispersed refresh mode (step 3114). 
Then, the quantization precision control part 271 2c con- 
trols the quantization precision in the coding part 2708 

so in response to the result of this determination. Namely, 
it sets the quantization precision at the lower limit if the 
quantization precision is lower than the lower limit (step 
3114), while setting the quantization precision at a 
degree substantially identical to quantization precision 

55 for the remaining MBLKs (blocks other than those for 
the current dispersed refresh) (step 3116). Thereafter 
the MBLKs belonging to MBLKG (I) are INTRA-coded, 
i.e., refreshed (step 31 18). After this refresh, the quanti- 
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zation precision is returned to that before the change 
(step 3120), I is incremented (step 3122), and single 
dispersed refresh is ended. 

[0279] While the invention has been described in 
detail, the foregoing description is in all aspects illustra- 5 
tive and not restrictive. It is understood that numerous 
other modifications and variations can be devised with- 
out departing from the scope of the invention. 

Claims 10 

1 . A video coding apparatus, dividing each frame of a 
motion picture into a predetermined number m of 
groups of blocks (GOBI to GOBI 2). for coding the 
motion picture while switching a coding mode is 
between an INTER coding mode and an INTRA 
coding mode in units of block (MBLK1 to MBLK33) 
included in each group of blocks, comprising: 

motion determination means (2704) for deter- 20 
mining whether or not there is motion exceed- 
ing a predetermined threshold in an object in 
each region of said number m of groups of 
blocks (GOBI to GOBI 2) in each frame during 
a lapse of a prescribed time T from a pre- 25 
scribed point; 

whole-group refresh means (2706) for perform- 
ing whole-group refresh, defined as an opera- 
tion of INTRA-coding all blocks (MBLK1 to 
MBLK33) included in a group of blocks in a so 
coding process for the same frame, on a group 
of blocks of a region determined by said motion 
determination means (2704) as having motion 
exceeding said threshold; and 
dispersed refresh .means (2707) for performing 35 
dispersed refresh, defined as an operation of 
INTRA-coding each block included in a group 
of blocks in a coding process for frames varying 
with the block while regarding groups of blocks 
being in the same position in the respective 40 
frames among groups of blocks in the frames 
as the same group of blocks, on a group of 
blocks of a region determined by said motion 
determination means as having no motion 
exceeding said threshold. 

2. The video coding apparatus in accordance with 
claim 1 , wherein said whole-group refresh means 
(2706) performs, on the basis of a determination 
result by said motion determination means (2704), so 
whole-group refresh (304 to 307) on a group of 
blocks subjected to said whole-group refresh at 
least MS times (MS: prescribed natural number) 
even after motion exceeding said threshold disap- 
pears from the object in the region of said group of 55 
blocks. 

3. The video coding apparatus in accordance with 



claim 1 , further comprising refresh timing manage- 
ment means (2702) for managing the timing of said 
whole-group refresh and said dispersed refresh so 
that said whole-group refresh means (2706) per- 
forms said whole-group refresh on a group of 
blocks of a region determined by said motion deter- 
mination means (2704) as having motion exceeding 
said threshold in a coding process for a frame at a 
point after a lapse of said time T from said pre- 
scribed point and said dispersed refresh means 
(2707) completes said dispersed refresh on a group 
of blocks of a region determined by said motion 
determination means (2704) as having no motion 
exceeding said threshold during a lapse of said 
time T from said prescribed point. 

4. The video coding apparatus in accordance with 
claim 3, wherein said dispersed refresh means 
(2707) completes, when blocks of a group of blocks 
being in the process of said dispersed refresh are 
continuously INTRA-coded at least S times (S: pre- 
scribed natural number) in frames varying with the 
block, said disperse refresh on said group of blocks 
during a lapse of a prescribed time T longer than 
said time T. 

5. The video coding apparatus in accordance with 
claim 3, wherein said dispersed refresh means 
(2707) divides a group of blocks to be subjected to 
dispersed refresh into subgroups of blocks of a 
number equal to a frame number corresponding to 
said time T and INTRA-codes one subgroup of 
blocks in a coding process for one frame. 

6. The video coding apparatus in accordance with 
claim 4, wherein said dispersed refresh means 
(2707) divides a group of blocks to be subjected to 
dispersed refresh into subgroups of blocks of a 
number equal to a frame number corresponding to 
said time T and INTRA-codes one subgroup of 
blocks in a coding process for one frame. 

7. The video coding apparatus in accordance with 
claim 4, wherein said whole-group refresh means 
(2706) performs said whole-group refresh in a cod- 
ing process for a frame at a point after a lapse of a 
prescribed time T* shorter than said time T in 
response to the ratio of groups of blocks completely 
subjected to said dispersed refresh during a lapse 
of said prescribed time T\ 

8. The video coding apparatus in accordance with 
claim 7, wherein said refresh timing management 
means (2702) calculates said prescribed time T in 
accordance with the following equation: 

T = kT(m - B)/(mk - B) 
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where m is said number of groups of blocks in each 
frame, B is the number of groups of blocks com- 
pletely subjected to said dispersed refresh during a 
lapse of said prescribed time T and an integer not 
more than m, and k is T7T 

9. A video coding apparatus, dividing each frame of a 
motion picture into a predetermined number m of 
groups of blocks (GOBI to GOBI 2), for coding the 
motion picture while switching a coding mode 
between an INTER coding mode and an INTRA 
coding mode in units of block (MBLK1 to MBLK33) 
included in each group of blocks, comprising: 

whole-group refresh means (2706) for perform- 
ing whole-group refresh, defined as an opera- 
tion of INTRA-coding all blocks (MBLK1 to 
MBLK33) included in a group of blocks in a 
coding process for the same frame, on one 
group of blocks at most with respect to each 
frame; and 

refresh timing management means (2702) for 
managing the timing of whole-group refresh so 
that a frame number Tf corresponding to an 
interval for performing whole-group refresh on 
groups of blocks being in the same position in 
respective frames among groups of biocks in 
the frames is greater than said number m. 

10. The video coding apparatus in accordance with 
claim 3, wherein said refresh timing management 
means (2702) manages the timing for performing 
INTRA coding so that a frame number Tf corre- 
sponding to an interval for performing INTRA cod- 
ing on blocks being in the same position in 
respective frames among blocks in the frames is 
greater than said number m. 

11. The video coding apparatus in accordance with 
claim 1, further comprising refresh timing manage- 
ment means (2702) for managing the timing of 
whole-group refresh and dispersed refresh so that 
an interval in which INTRA coding is performed on 
blocks being in the same position in respective 
frames among blocks in the frames by said whole- 
group refresh means or said dispersed refresh 
means is said time T, wherein 

said motion determination means (2704) deter- 
mines, on the basis of management by said 
refresh timing management means (2702), 
whether or not there is motion exceeding said 
threshold in an object in each region during a 
lapse of said time T from a point displaced 
frame by frame every region of said number m 
of groups of blocks in each frame, and 
said whole-group refresh means (2706) per- 
forms, on the basis of management by said 



refresh timing management means (2702), 
whole-group refresh on one group of blocks at 
most with respect to each frame. 

5 12. The video coding apparatus in accordance with 
claim 9, further comprising motion determination 
means (2704) for determining, on the basis of man- 
agement by said refresh timing management 
means (2702), whether or not there is motion 

w exceeding said threshold in an object in respective 
regions of said number m of groups of blocks in 
each frame during a lapse of said time T from a 
point displaced frame by frame for each of said 
regions, wherein 

15 

said whole-group refresh means (2706) per- 
forms said whole-group refresh on a group of 
blocks of a region determined by said motion 
determination means (2704) as having motion 
20 exceeding said threshold. 

13. The video coding apparatus in accordance with 
claim 1 1, wherein said motion determination means 
(2704) determines presence/absence of motion 

25 also with respect to a region of a group of blocks 
subjected to dispersed refresh by detecting 
whether or not there is motion exceeding said 
threshold in an object in respective regions of the 
groups of blocks during a lapse of said time T from 

30 a point displaced frame by frame for each of said 
regions in parallel with said dispersed refresh, 

said dispersed refresh means (2707) termi- 
nates, when motion exceeding said threshold 
35 is detected in an object in a region of a group of 

blocks being in the process of said dispersed 
refresh by said motion determination means 
(2704), said dispersed refresh on said group of 
blocks, and 

40 said whole-group refresh means (2706) per- 

forms, after a lapse of said time T from a point 
when said dispersed refresh on a group of 
blocks in a region where motion exceeding said 
threshold is detected is started, whole-group 

45 refresh on a group of blocks of said region. 

14. The video coding apparatus in accordance with 
claim 1 1 , wherein said motion determination means 
(2704) determines presence/absence of motion by 

so detecting whether or not there is motion exceeding 
said threshold in an object in respective regions of 
the groups of blocks during a lapse of said time T 
from a point displaced frame by frame for each of 
said regions in parallel with dispersed refresh by 

55 said dispersed refresh means (2707), 

said dispersed refresh means (2707) performs 
said dispersed refresh on each group of blocks 
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from a point when determination of pres- 17. 
ence/absence of motion of an object in a region 
of said group of blocks is started by said motion 
determination means (2704) and terminates 
said dispersed refresh on said group of blocks 5 
when motion exceeding said threshold is 
detected in an object in a region of a group of 
blocks being in the process of said dispersed 
refresh, and 18. 
said whole-group refresh means (2706) per- 10 
forms, after a lapse of said time T from a point 
when dispersed refresh on a group of blocks of 
a region where motion exceeding said thresh- 
old is detected is started, whole-group refresh 
on the group of blocks of said region. 75 



The video coding apparatus in accordance with 
claim 11, wherein said whole-group refresh means 
(2706) refreshes, when an object is vertically long 
or the object moves in the vertical direction, respec- 
tive groups of blocks along the vertical direction 
among groups of blocks arranged in the vertical 
and transverse directions. 

The video coding apparatus in accordance with 
claim 11, wherein said whole-group refresh means 
(2706) refreshes, when the object is transversely 
long or the object moves in the transverse direction, 
respective groups of blocks along the transverse 
direction among groups of blocks arranged in the 
vertical and transverse directions. 



15. The video coding apparatus in accordance with 
claim 1 1 , wherein said motion determination means 
(2704) divides the region of each group of blocks 
into a prescribed number of divided regions and 
detects whether or not there is motion exceeding a 
previously set threshold in an object every divided 
region thereby determining presence/absence of 
motion in each divided region, and 



25 



said whole-group refresh means (2707) 
INTRA-codes, in a coding process for a frame 
at a point of next whole-group refresh on said 
group of blocks of a region including said 
divided region determined as having motion, all 30 
blocks in said divided region in place of said 
whole-group refresh. 

T6. The video coding apparatus in accordance with 
claim 1 1 , wherein said motion determination means 35 
(2704) divides the region of each group of blocks 
into a prescribed number of divided regions and 
detects whether or not there is motion exceeding a 
previously set threshold in an object every divided 
region thereby determining presence/absence of 40 
motion in each divided region, 

said dispersed refresh means (2707) termi- 
nates, when a divided region included in the 
region of a group of blocks being in the process 45 
of said dispersed refresh is determined by said 
motion determination means (2704) as having 
motion, dispersed refresh on the group of 
blocks of the region including said divided 
region, and so 
said whole-group refresh means (2706) 
INTRA-codes, in a coding process for a frame 
at a point of next whole-group refresh on said 
group of blocks of the region including said 
divided region determined as having motion, all 55 
blocks in said divided region in place of said 
whole-group refresh. 



19. The video coding apparatus in accordance with 
claim 1 , wherein said motion determination means 
(2704) has threshold set means (3200) for chang- 
20 ing said threshold. 



20. The video coding apparatus in accordance with 
claim 19, wherein said threshold set means (3200) 
has: 

means (3202) for detecting a blur quantity of a 
camera or a picture, and 
means (3204, 3206) for setting a value varying 
with said blur quantity as said threshold. 

21. The video coding apparatus in accordance with 
claim 1 , further comprising coding precision control 
means (2712b) for rendering, when a group of 
blocks to be subjected to whole-group refresh is 
included in a frame to be currently coded and no 
group of blocks subjected to whole-group refresh is 
included in a frame coded n (n: predetermined nat- 
ural number) frames before, the picture quality of 
the frame to be currently coded inferior to the pic- 
ture quality of said frame coded n frames before on 
the basis of a determination result by said motion 
determination means (2704). 

22. TTie video coding apparatus in accordance with 
claim 9, further comprising coding precision control 
means (2712b) for rendering, when a group of 
blocks to be subjected to whole-group refresh is 
included in a frame to be currently coded and no 
group of blocks subjected to whole-group refresh is 
included in a frame coded n (n: predetermined nat- 
ural number) frames before, the picture quality of 
the frame to be currently coded inferior to the pic- 
ture quality of said frame coded n frames before on 
the basis of a determination result by said motion 
determination means (2704). 

23. The video coding apparatus in accordance with 
claim 1, further comprising coding precision control 
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means (2712b) for rendering, when no group of 
blocks to be subjected to whole-group refresh is 
included in a frame to be currently coded and a 
group of blocks subjected to whole-group refresh is 
included in a frame coded n (n: predetermined nat- 
ural number) frames before, the picture quality of 
the frame to be currently coded superior to the pic- 
ture quality of said frame coded n frames before on 
the basis of a determination result by said motion 
determination means (2704). 

24. The video coding apparatus in accordance with 
claim 9, further comprising coding precision control 
means (2712b) for rendering, when no group of 
blocks to be subjected to whole-group refresh is 
included in a frame to be currently coded and a 
group of blocks subjected to whole-group refresh is 
included in a frame coded n (n: predetermined nat- 
ural number) frames before, the picture quality of 
the frame to be currently coded superior to the pic- 
ture quality of said frame coded n frames before on 
the basis of a determination result by said motion 
determination means (2704). 

25. The video coding apparatus in accordance with 
claim 21, wherein said coding precision control 
means (2712b) includes quantization precision 
control means (3000) for rendering the picture qual- 
ity of said frame to be currently coded inferior to the 
picture quality of said frame coded n frames before 
by lowering quantization precision for said frame to 
be currently coded. 

26. The video coding apparatus in accordance with 
claim 23, wherein said coding precision control 
means (2712b) includes quantization precision 
control means (3000) for rendering the picture qual- 
ity of said frame to be currently coded superior to 
the picture quality of said frame coded n frames 
before by improving quantization precision for said 
frame to be currently coded. 

27. The video coding apparatus in accordance with 
claim 1 , further comprising coding precision control 
means (2712c) for rendering the picture quality of a 
block to be subjected to INTRA coding among 
blocks included in a group of blocks to be subjected 
to dispersed refresh by said dispersed refresh 
means superior to the picture quality of the remain- 
ing blocks in a frame including said group of blocks. 

28. The video coding apparatus in accordance with 
claim 1 . further comprising coding precision control 
means (2712c) for controlling precision of coding so 
that the picture quality of a block to be subjected to 
INTRA coding among blocks included in a group of 
blocks to be subjected to dispersed refresh by said 
dispersed refresh means does not lower below a 



previously set lower limit. 

29. The video coding apparatus in accordance with 
claim 1 , further comprising coding precision control 

5 means (271 2c) for controlling precision of coding so 

as to equalize, when the picture quality of a block to 
be subjected to INTRA coding among blocks 
included in a group of blocks to be subjected to dis- 
persed refresh by said dispersed refresh means is 

10 higher than a previously set lower limit, said picture 
quality with the picture quality of the remaining 
blocks in a frame including said group of blocks 
(3116) and to set, when the picture quality of said 
block to be subjected to INTRA coding is lower than 

75 said lower limit, said picture quality at said lower 
limit (3114). 

30. The video coding apparatus in accordance with 
claim 27, wherein said coding precision control 

20 means (271 2c) includes quantization precision con- 
trol means (3102, 3106) for rendering quantization 
precision for said block to be subjected to INTRA 
coding higher than quantization precision for the 
remaining blocks in said frame. 

25 

31. The video coding apparatus in accordance with 
claim 1 , further comprising quantization precision 
control means (2712c) for controlling quantization 
precision so that quantization precision for a block 

30 to be subjected to INTRA coding among blocks 
included in a group of blocks to be subjected to dis- 
persed refresh by said dispersed refresh means 
does not lower below a previously set lower limit. 

35 32. The video coding apparatus in accordance with 
claim 1, further comprising quantization precision 
control means (2712c) for controlling quantization 
precision so as to equalize, when quantization pre- 
cision for a block to be subjected to INTRA coding 
40 among blocks included in a group of blocks to be 
subjected to dispersed refresh by said dispersed 
refresh means is higher than a previously set lower 
limit, said quantization precision with quantization 
precision for the remaining blocks in a frame includ- 
es ing said group of blocks (3116) and to set, when 
quantization precision for said block to be subjected 
to INTRA coding is lower than said lower limit, said 
quantization precision at said lower limit (31 14). 

so 33. The video coding apparatus in accordance with 
claim 1 , wherein each group of blocks is formed by 
a plurality of blocks in each of m predetermined 
regions in each frame. 

55 34. The video coding apparatus in accordance with 
claim 9, wherein each group of blocks is formed by 
a plurality of blocks in each of m predetermined 
regions in each frame. 
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35. The video coding apparatus in accordance with 
claim 33, wherein said predetermined region is a 
GROUP OF BLOCKS. 

36. The video coding apparatus in accordance with 5 
claim 34. wherein said predetermined region is a 
GROUP OF BLOCKS. 

37. A video coding apparatus dividing each frame of a 
motion picture into a predetermined number m of io 
groups of blocks (GOBI to GOBI 2) for coding the 
motion picture while switching a coding mode 
between an INTER coding mode and an INTRA 
coding mode in units of block (MBLK1 to MBLK33) 
included in each group of blocks, comprising: 15 

coding quantity determination means (2704) 
for determining whether or not a coding quan- 
tity resulting from coding of each group of 
blocks (GOBI to GOB12) during a lapse of a 20 
prescribed time T from a prescribed point is in 
excess of a predetermined threshold; 
whole-group refresh means (2706) for perform- 
ing whole-group refresh, defined as an opera- 
tion of INTRA-coding all blocks (MBLK1 to 25 
MBLK33) included in a group of blocks in a 
coding process for the same frame, on a group 
of blocks so determined by said coding quantity 
determination means (2704) that said coding 
quantity is in excess of said threshold; and 30 
dispersed refresh means (2707) for performing 
dispersed refresh, defined as an operation of 
INTRA-coding each block included in a group 
of blocks in a coding process for frames varying 
with the block while regarding groups of blocks 35 
being in the same position in respective frames 
as the same group of blocks among groups of 
blocks in the frames, on a group of blocks so 
determined by said coding quantity determina- 
tion means (2704) that said coding quantity is 40 
less than said threshold. 

38. A video coding apparatus, employed in a picture 
transmission system formed by a coding apparatus 
(2801) for coding motion picture and transmitting 45 
coded data of said motion picture and a decoding 
apparatus (2813) for receiving said transmitted 
coded data and decoding the same while perform- 
ing detection of an error in said coded data to be 
decoded and transmitting error notice to said cod- so 
ing apparatus when an error is detected as said 
coding apparatus (2801 ), for dividing each frame of 
said motion picture into a predetermined number m 

of groups of blocks (GOBI to GOBI 2) and coding 
said motion picture while switching a coding mode 55 
between an INTER coding mode and an INTRA 
coding mode in units of block (MBLK1 to MBLK33) 
included in each group of blocks, comprising: 



error receiving means (2803) for receiving said 
error notice; 

refresh selection means (2806. 2808) for deter- 
mining, when said error notice is received by 
said error receiving means (2803), whether or 
not there is motion exceeding a predetermined 
threshold in an object in a region of each group 
of blocks (GOBI to GOBI 2) in each frame 
coded up to a moment preceding a point of 
receiving of said error notice by a prescribed 
time RTmax and deciding performance of 
refresh by INTRA coding on a group of blocks 
of a region having motion exceeding said 
threshold; and 

whole-group refresh means (2809) for perform- 
ing whole-group refresh, defined as an opera- 
tion of INTRA-coding all blocks (MBLK1 to 
MBLK33) included in a group of blocks in a 
coding process for the same frame, on a group 
of blocks decided by said refresh selection 
means (2806, 2808) to be subjected to refresh. 

39. Tne video coding apparatus in accordance with 
claim 38. further comprising dispersed refresh 
means (2707) for performing dispersed refresh, 
defined as an operation of INTRA-coding each 
block included in a group of blocks in a coding proc- 
ess for frames varying with the block while regard- 
ing groups of blocks being in the same position in 
respective frames among groups of blocks in the 
frames as the same group of blocks, on a group of 
blocks other than a group of blocks decided by said 
refresh selection means (2806, 2808) to be sub- 
jected to refresh. 

40. The video coding apparatus in accordance with 
claim 38, wherein said refresh selection means 
(2806. 2808) includes 

motion information storage management 
means (2806) for storing, in coding each frame 
of said motion picture, motion information indi- 
cating the magnitude of motion of an object in a 
region of each group of blocks (GOBI to 
GOBI 2) in said frame, and holding said motion 
information from a point of coding of said frame 
up to a point after a lapse of a prescribed time 
RTmax, and 

determines, on the basis of said motion infor- 
mation held by said motion information storage 
management means (2806). whether or not 
there is motion exceeding said threshold in an 
object in a region of each group of blocks 
(GOBI to GOBI 2) in each frame coded up to a 
moment preceding a point of receiving of said 
error notice by said time RTmax. 

41. The video coding apparatus in accordance with 
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claim 38, wherein said time RTmax is the maximum 
value of a time from a point when any frame in said 
motion picture is coded up to a point when said 
error receiving means receives said error notice 
when coded data of said frame is transmitted to 
said decoding apparatus and an error is detected in 
said coded data. 

42. The video coding apparatus in accordance with 
claim 40, further comprising time calculation means 
(2807) for calculating a time from a point when each 
frame in said motion picture is coded up to a point 
when said error receiving means receives said 
error notice when coded data of said frame is trans- 
mitted to said decoding apparatus and an error is 
detected in said coded data as said time RTmax 
every frame of said motion picture, wherein 

said motion information storage management 
means (2806) holds said motion information on 
the basis of said time RTmax calculated by said 
time calculation means (2807). 

43. The video coding apparatus in accordance with 
claim 38, wherein said whole-group refresh means 
(2809) performs whole-group refresh, when per- 
formance of refresh for a plurality of groups of 
blocks being in different regions is decided by said 
refresh selection means (2806, 2808), on each of 
said plurality of groups of blocks once while succes- 
sively displacing the same frame by frame. 

44. The video coding apparatus in accordance with 
claim 43, wherein said refresh selection means 
(2806, 2808) determines, when said error notice is 
received by said error receiving means (2803) while 
said whole-group refresh means (2809) performs 
whole-group refresh on each of said plurality of 
groups of blocks once while successively displacing 
the same frame by frame, whether or not there is 
motion exceeding said threshold in an object in a 
region of each group of blocks (GOBI to GOB12) in 
each frame coded up to a moment preceding a 
point of said receiving by said time RTmax and 
additionally decides a group of blocks of a region 
having motion exceeding said threshold on the 
basis of a result of said determination as a group of 
blocks to be subjected to refresh, and 

said whole-group refresh means (2809) per- 
forms refresh on each of a plurality of groups of 
blocks for which performance of refresh is 
decided by said refresh selection means (2806, 
2808), inclusive of a group of blocks for which 
performance of refresh is redundantly decided, 
while successively displacing the same frame 
by frame. 



45. The video coding apparatus in accordance with 
claim 40, wherein said motion information storage 
management means (2806) stores, in coding each 
frame of said motion picture, prescribed motion 

5 information indicating motion exceeding said 

threshold as said motion information about a group 
of blocks subjected to whole-group refresh in said 
coding and holds said prescribed motion informa- 
tion from a point of said coding up to a point after a 

7 o lapse of said time RTmax. 

46. The video coding apparatus in accordance with 
claim 38, further comprising search range limit 
means (28091, 1609) for limiting, in coding of a 

75 block adjacent to a group of blocks queued to 
whole-group refresh, being a group of blocks to be 
subjected to said whole-group refresh but not yet 
subjected to said whole-group refresh, among 
blocks included in a group of blocks not subjected 

20 to said whole-group refresh, a motion vector search 
range so that said group of blocks queued to whole- 
group refresh is not referred to. 

47. The video coding apparatus in accordance with 
25 claim 46, wherein said search range limit means 

(28091, 1609) limits the motion vector search 
range, in coding of a block included in each group of 
blocks, so that no block of a group included in 
blocks other than the group of blocks including the 
so currently-coded block is referred to during a period 
when said whole-group refresh is performed. 

48. A video coding method of dividing each frame of a 
motion picture into a predetermined number m of 

35 groups of blocks (GOBI to GOBI 2) for coding the 
motion picture while switching a coding mode 
between an INTER coding mode and an INTRA 
coding mode in units of a block (MBLK1 to 
MBLK33) included in each group of blocks, com- 

40 prising: 

a motion determination step (210, 215) of 
determining whether or not there is motion 
exceeding a predetermined threshold in an 

45 object in each region of said number m of 

groups of blocks (GOBI to GOB12) in each 
frame during a lapse of a prescribed time T 
from a prescribed point; 
a whole-group refresh step (204) of performing 

so whole-group refresh, defined as an operation 

of INTRA-coding all blocks (MBLK1 to 
MBLK33) included in a group of blocks in a 
coding process for the same frame, on a group 
of blocks of a region determined in said motion 

55 determination step as having motion exceeding 

said threshold; and 

a dispersed refresh step (208, 213) of perform- 
ing dispersed refresh, defined as an operation 
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of INTRA-coding each block included in a 
group of blocks in a coding process for frames 
varying with the block while regarding groups of 
blocks being in the same position in respective 
frames among groups of blocks in the frames 
as the same group of blocks, on a group of 
blocks of a region determined in said motion 
determination step as having no motion 
exceeding said threshold. 

49. The video coding method in accordance with claim 
48, wherein whole-group refresh is performed (304 
to 307) on the basis of a determination result in said 
motion determination step (210, 215) at least MS 
times (MS: prescribed natural number) on a group 
of blocks subjected to said whole-group refresh 
even after motion exceeding said threshold disap- 
pears from an object in a region of said group of 
blocks. 

50. The video coding method in accordance with claim 
48, wherein said whole-group refresh is performed 
in a coding process for frames at a point after a 
lapse after said time T from said prescribed point, 
and 

said dispersed refresh is completed during a 
lapse of said time T from said prescribed point. 

51 . The video coding method in accordance with claim 

50, wherein, when blocks in a group of blocks being 
in the process of said dispersed refresh are INTRA- 
coded in frames varying with the block continuously 
in excess of S times (S: prescribed natural 
number), said dispersed refresh for said group of 
blocks is completed during a lapse of a prescribed 
time T longer than said time T. 

52. The video coding method in accordance with claim 

51 , wherein said whole-group refresh is performed 
in a coding process for frames at a point after a 
lapse after a prescribed time T" shorter than said 
time T in response to the rate of blocks completely 
subjected to said dispersed refresh during a lapse 
of said prescribed time T\ 

53. The video coding method in accordance with claim 

52, wherein said prescribed time T is calculated in 
accordance with the following equation: 

T* = kT(m - B)/(mk - B) 

where m is said number of said groups of blocks in 
each frame. B is the number of groups of blocks 
completely subjected to said dispersed refresh dur- 
ing a lapse of said prescribed time T and an integer 
not more than m, and k is T7T. 



54. The video coding method in accordance with claim 
48, wherein a group of blocks to be subjected to 
said dispersed refresh is divided into subgroups of 
blocks of a number equal to a frame number corre- 

5 spending to said time T and one subgroup of blocks 

is INTRA-coded in a coding process for one frame 
in said dispersed refresh step. 

55. A video coding method, which divides each frame 
io of a motion picture into a predetermined number m 

of groups of blocks (GOBI to GOBI 2), for coding 
the motion picture while switching a coding mode 
between an INTER coding mode and an INTRA 
coding mode in units of block (MBLK1 to MBLK33) 
75 included in each group of blocks, comprising: 

a whole-group refresh step (204) of performing 
whole-group refresh, defined as an operation 
of INTRA-coding all blocks (MBLK1 to 
20 MBLK33) included in a group of blocks in a 

coding process for the same frame, on one 
group of blocks at most with respect to each 
frame, wherein 

a frame number Tf corresponding to an interval 
25 for performing said whole-group refresh on 

groups of blocks being in the same position in 
respective frames among groups of blocks in 
the frames is greater than said number m. 

so 56. The video coding method in accordance with claim 
48, wherein a frame number Tf corresponding to an 
interval for performing INTRA coding on blocks 
being in the same position in respective frames 
among blocks in the frames is greater than said 

35 number m. 

57. The video coding method in accordance with claim 
48, wherein an interval in which INTRA coding is 
performed by said whole-group refresh or said dis- 
40 persed refresh on blocks being in the same position 
in respective frames among blocks in the frames is 
said time T, 

a determination is made in said motion deter- 
45 mination step (203, 210, 211. 215. 216) as to 

whether or not there is motion exceeding said 
threshold in an object in each region during a 
lapse of said time T from a point displaced 
frame by frame every region of said number m 
50 of groups of blocks in each frame, and 

said whole-group refresh is performed on one 
group of blocks at most with respect to each 
frame. 

55 58. The video coding method in accordance with claim 
55, further comprising a motion determination step 
(203, 210. 211, 215, 216) of determining whether or 
not there is motion exceeding said threshold in an 
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object in respective regions of said number m of 
groups of blocks in each frame during a lapse of 
said time T from a point displaced frame by frame 
for each of said regions, wherein 

5 

said whole-group refresh is performed on a 
group of blocks of a region determined as hav- 
ing motion exceeding said threshold in said 
whole-group refresh step. 

10 

59. The video coding method in accordance with claim 
57, wherein presence/absence of motion is deter- 
mined in said motion determination step (203, 210, 
215, 601 , 602) by detecting whether or not there is 
motion exceeding said threshold in an object in 15 
respective regions of the groups of blocks during a 
lapse of said time T from a point displaced frame by 
frame for each of said regions also as to a region of . 

a group of blocks to be subjected to said dispersed 
refresh in parallel with said dispersed refresh, 20 

when motion exceeding said threshold is 
detected in an object in a region of a group of 
blocks being in the process of said dispersed 
refresh, said dispersed refresh on said group of 25 
blocks is terminated, and 
after a lapse of said time T from a point when 
said dispersed refresh on a group of blocks of a 
region where motion exceeding said threshold 
is detected, said whole-group refresh is per- 30 
formed on a group of blocks of said region. 

60. The video coding method in accordance with claim 
57, wherein presence/absence of motion is deter- 
mined in said motion determination step (203, 210. 35 
215, 601, 602) by detecting whether or not there is 
motion exceeding said threshold in an object in 
respective regions of the groups of blocks during a 
lapse of said time T from a point displaced frame by 
frame for each of said regions in parallel with said 40 
dispersed refresh, 

when said dispersed refresh on each group of 
blocks is performed from a point when determi- 
nation of presence/absence of motion of an 45 
object in a region of said group of blocks is 
started and motion exceeding said threshold is 
detected in an object in a region of a group of 
blocks being in the process of said dispersed 
refresh, said dispersed refresh on said group of so 
blocks is terminated, and 
after a lapse of said time T from a point when 
said dispersed refresh on a group of blocks of a 
region where motion exceeding said threshold 
is detected is started, said whole-group refresh 55 
is performed on the group of blocks of said 
region. 



61. The video coding method in accordance with claim 
57, wherein a region of each group of blocks is 
divided into a prescribed number of divided regions 
in said motion determination step (203, 210, 211, 
215, 216) and presence/absence of motion in each 
divided region is determined by detecting whether 
or not there is motion exceeding a previously set 
threshold in an object every divided region, and 

all blocks of said divided region are INTRA- 
coded in a coding process for a frame at a point 
of next whole-group refresh on said group of 
blocks of a region including a divided region 
where motion exceeding said threshold is 
detected. 

62. The video coding method in accordance with claim 
57, wherein a region of each group of blocks is 
divided into a prescribed number of divided regions 
in said motion determination step (203, 210. 215, 
601 , 602) and presence/absence of motion in each 
divided region is determined by detecting whether 
or not there is motion exceeding a previously set 
threshold in an object every divided region, 

when motion exceeding said threshold is 
detected in an object in a divided region 
included in a region of a group of blocks being 
in the process of said dispersed refresh, dis- 
persed refresh on the group of blocks of a 
region including said divided region is termi- 
nated, and 

all blocks of said divided region are INTRA- 
coded in a coding process for a frame at a point 
of next whole-group refresh on said group of 
blocks of a region including a divided region 
where motion exceeding said threshold is 
detected. 

63. The video coding method in accordance with claim 
57, wherein, when an object is vertically long or the 
object moves in the vertical direction, groups of 
blocks subjected to said whole-group refresh are 
respectively refreshed along the vertical direction 
among groups of blocks arranged in the vertical 
and transverse directions. 

64. The video coding method in accordance with claim 
57, wherein, when an object is transversely long or 
the object moves in the transverse direction, groups 
of blocks subjected to said whole-group refresh are 
respectively refreshed along the transverse direc- 
tion among groups of blocks arranged in the vertical 
and transverse directions. 

65. The video coding method in accordance with claim 
48, further comprising a threshold set step (3200) 
of changing said threshold used in said motion 
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determination step (210. 215). 

66. The video coding method in accordance with claim 
65, wherein said threshold set step (3200) includes: 

5 

a step (3202) of detecting a blur quantity of a 
camera or a picture, and 
a step (3204, 3206) of setting a value varying 
with said blur quantity as said threshold. 

10 

67. The video coding method in accordance with claim 
48, further comprising a coding precision control 
step (3000) of rendering, when a group of blocks to 
be subjected to whole-group refresh is included in a 
frame to be currently coded and no group of blocks 75 
subjected to whole-group refresh is included in a 
frame coded n (n: predetermined natural number) 
frames before, the picture quality of the frame to be 
currently coded inferior to the picture quality of said 
frame coded n frames before on the basis of a 20 
determination result in said motion determination 
step (203, 210. 211, 215. 216). 

68. The video coding method in accordance with claim 

55. further comprising a coding precision control 25 
step (3000) of rendering, when a group of blocks to 
be subjected to whole-group refresh is included in a 
frame to be currently coded and no group of blocks 
subjected to whole-group refresh is included in a 
frame coded n (n: predetermined natural number) 30 
frames before, the picture quality of the frame to be 
currently coded inferior to the picture quality of the 
frame coded n frames before on the basis of a 
determination result in said motion determination 
step (203. 210. 211. 215, 216). 35 

69. The video coding method in accordance with claim 
48, further comprising a coding precision control 
step (3000) of rendering, when no group of blocks 

to be subjected to whole-group refresh is included *o 
in a frame to be currently coded and a group of 
blocks subjected to whole-group refresh is included 
in a frame coded n (n: predetermined natural 
number) frames before, the picture quality of the 
frame to be currently coded superior to the picture 45 
quality of the frame coded n frames before on the 
basis of a determination result in said motion deter- 
mination step (203, 210, 211. 215, 216). 

70. The video coding method in accordance with claim so 
55, further comprising a coding precision control 
step (3000) of rendering, when no group of blocks 

to be subjected to whole-group refresh is included 
in a frame to be currently coded and a group of 
blocks subjected to whole-group refresh is included 55 
in a frame coded n (n: predetermined natural 
number) frames before, the picture quality of the 
frame to be currently coded superior to the picture 



quality of the frame coded n frames before on the 
basis of a determination result in said motion deter- 
mination step (203, 210. 211, 215. 216). 

71 . The video coding method in accordance with claim 
67, wherein said coding precision control step 
(3000) includes a quantization precision control 
step of rendering the picture quality of said frame to 
be currently coded inferior to the picture quality of 
said frame coded n frames before by lowering 
quantization precision for said frame to be currently 
coded. 

72. The video coding method in accordance with claim 
69, wherein said coding precision control step 
(3000) includes a quantization precision control 
step of rendering the picture quality of said frame to 
be currently coded superior to the picture quality of 
said frame coded n frames before by improving 
quantization precision for said frame to be currently 
coded. 

73. The video coding method in accordance with claim 
48, wherein said dispersed refresh step (208. 213) 
includes a coding precision control step (3102) of 
rendering the picture quality of a block to be sub- 
jected to INTRA coding among blocks included in a 
group of blocks to be subjected to said dispersed 
refresh superior to the picture quality of the remain- 
ing blocks in a frame including said blocks. 

74. The video coding method in accordance with claim 
48, wherein said dispersed refresh step (208, 213) 
includes a coding precision control step (3112, 
31 14) of controlling precision of coding so that the 
picture quality of a block to be subjected to INTRA 
coding among blocks included in a group of blocks 
to be subjected to said dispersed refresh does not 
lower below a previously set lower limit. 

75. The video coding method in accordance with claim 
48, wherein said dispersed refresh step (208, 213) 
includes a coding precision control step (3112, 
3114. 3116) of controlling precision of coding for 
equalizing, when the picture quality of a block to be 
subjected to INTRA coding among blocks included 
in a group of blocks to be subjected to said dis- 
persed refresh is higher than a previously set lower 
limit, said picture quality with the picture quality of 
the remaining blocks in a frame including said 
group of blocks (31 1 6) and setting, when the picture 
quality of said block to be subjected to INTRA cod- 
ing is lower than said lower limit, said picture quality 
at said lower limit (31 14). 

76. The video coding method in accordance with claim 
73. wherein said coding precision control step 
(3102) includes a quantization precision control 
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step (3102) of rendering quantization precision for 
said block to be subjected to INTRA coding higher 
than quantization precision for the remaining blocks 
in said frame. 

5 

77. The video coding method in accordance with claim 
48, wherein said dispersed refresh step (208. 213) 
includes a quantization precision control step 
(3112. 3114) of controlling quantization precision 

so that quantization precision for a block to be sub- io 
jected to INTRA coding among blocks included in a 
group of blocks to be subjected to said dispersed 
refresh does not lower below a previously set lower 
limit. 

15 

78. The video coding method in accordance with claim 
48. wherein said dispersed refresh step (208. 213) 
includes a quantization precision control step . 
(31 12, 31 14. 31 16) of controlling quantization preci- 
sion for equalizing, when quantization precision for 20 
a block to be subjected to INTRA coding among 
blocks included in a group of blocks to be subjected 

to said dispersed refresh is higher than a previously 
set lower limit, said quantization precision with 
quantization precision for the remaining blocks in a 25 
frame including said group of blocks (3116) and set- 84. 
ting, when quantization precision for said block to 
be subjected to INTRA coding is lower than said 
lower limit, said quantization precision at said lower 
limit (3114). 30 

79. The video coding method in accordance with claim 
48, wherein each group of blocks is formed by a 
plurality of blocks in each of m predetermined 
regions in each frame. 35 

80. The video coding method in accordance with claim 
55, wherein each group of blocks is formed by a 
plurality of blocks in each of m predetermined 
regions in each frame. 40 

81. The video coding method in accordance with claim 

79, wherein said predetermined region is a GROUP 
OF BLOCKS. 

45 

82. The video coding method in accordance with claim 

80, wherein said predetermined region is a GROUP 
OF BLOCKS. 

83. A video coding method of dividing each frame of a so 
motion picture into a predetermined number m of 
groups of blocks (GOBI to GOBI 2) for coding the 
motion picture while switching a coding mode 
between an INTER coding mode and an INTRA 
coding mode in units of block (MBLK1 to MBLK33) 55 
included in each group of blocks, comprising: 

a coding quantity determination step (210. 215) 



of determining whether or not a coding quantity 
resulting from coding of each group of blocks 
(GOBI to GOBI 2) during a lapse of a pre- 
scribed time T from a prescribed point is in 
excess of a predetermined threshold; 
a whole-group refresh step (204) of performing 
whole-group refresh, defined as an operation 
of INTRA-coding all blocks (MBLK1 to 
MBLK33) included in a group of blocks in a 
coding process for the same frame, on a group 
of blocks so determined in said coding quantity 
determination step (210, 215) that said coding 
quantity is in excess of said threshold; and 
a dispersed refresh step (208. 213) of perform- 
ing dispersed refresh, defined as an operation 
of INTRA-coding each block included in a 
group of blocks in a coding process for frames 
varying with the block while regarding groups of 
blocks being in the same position in respective 
frames among groups of blocks in the frames 
as the same groups of blocks, on a group of 
blocks so determined in said coding quantity 
determination step (210, 215) that said coding 
quantity is less than said threshold. 

A video coding method, employed in a picture 
transmission system formed by a coding apparatus 
(2801) for coding a motion picture and transmitting 
coded data of said motion picture and a decoding 
apparatus (2813) for receiving said transmitted 
coded data and decoding the same while perform- 
ing detection of an error in said coded data to be 
decoded and transmitting error notice to said cod- 
ing apparatus when an error is detected, for divid- 
ing each frame of said motion picture into a 
predetermined number m of groups of blocks 
(GOBI to GOBI 2) and coding said motion picture 
while switching a coding mode between an INTER 
coding mode and an INTRA coding mode in units of 
block (MBLK1 to MBLK33) included in each group 
of blocks, comprising: 

an error receiving step (1603) of receiving said 
error notice; 

a refresh selection step (1607) of determining, 
when said error notice is received, whether or 
not there is motion exceeding a predetermined 
threshold in an object in a region of each group 
of blocks (GOBI to GOBI 2) in each frame 
coded up to a moment preceding a point of 
receiving of said error notice by a prescribed 
time RTmax and deciding performance of 
refresh by INTRA coding on a group of blocks 
of a region having motion exceeding said 
threshold; and 

a whole-group refresh step (1611) of perform- 
ing whole-group refresh, defined as an opera- 
tion of INTRA-coding all blocks (MBLK1 to 
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MBLK33) included in a group of blocks in a 
coding process for the same frame, on a group 
of blocks decided in said refresh selection step 
(1607) to be subjected to refresh. 

5 

85. The video coding method in accordance with claim 
84, further comprising a dispersed refresh step 
(1610) of performing dispersed refresh, defined as 
an operation of INTRA-coding each block included 

in a group of blocks in a coding process for frames w 
varying with the block while regarding groups of 
blocks being in the same position in respective 
frames among groups of blocks in the frames as the 
same group of blocks, on a group of blocks other 
than a group of blocks decided in said refresh is 
selection step (1607) to be subjected to refresh. 

86. The video coding method in accordance with claim 
84, further comprising a motion information storage 
step (1606) of storing, in coding each frame of said 20 
motion picture, motion information indicating the 
magnitude of motion of an object in a region of each 
group of blocks (GOBI to GOBI 2) in said frame, 
and 

25 

a hold time management step (1615) of man- 
aging a hold time for said motion information so 
as to hold said motion information stored in 
said motion information storage step (1606) at 
least for said time RTmax, wherein 30 
a determination is made in said refresh selec- 
tion step (1607) on the basis of said motion 
information whose hold time is managed as to 
whether or not there is motion exceeding said 
threshold in an object in a region of each group 35 
of blocks (GOBI to GOBI 2) in each frame 
coded up to a moment preceding a point of 
receiving of said error notice by said time 
RTmax. 

40 

87. The video coding method in accordance with claim 
84, wherein said time RTmax is the maximum value 
of a time from a point when any frame in said 
motion picture is coded up to a point when said 
error notice is received by said coding apparatus 45 
when coded data of said frame is transmitted to 
said decoding apparatus and an error is detected in 
said coded data. 

88. The video coding method in accordance with claim so 
86, further comprising a time calculation step 
(1614) of calculating a time from a point when each 
frame in said motion picture is coded up to a point 
when said error notice is received by said coding 
apparatus when coded data of said frame is trans- ss 
mitted to said decoding apparatus and an error is 
detected in said coded data, wherein 



the hold time for said motion information is 
managed in said hold time management step 
(1615) employing said time calculated in said 
time calculation step (1614) as said prescribed 
time RTmax. 

89. The video coding method in accordance with claim 
84, wherein, when performance of refresh on a plu- 
rality of groups of blocks being in different regions is 
decided in said refresh selection step (1607). each 
of said plurality of groups of blocks is performed 
whole-group refresh once while being successively 
displaced frame by frame. 

90. The video coding method in accordance with claim 
89, wherein, when said error notice is received 
while each of said plurality of groups of blocks is 
performed whole-group refresh once while being 
successively displaced frame by frame, whether or 
not there is motion exceeding said threshold in an 
object of a region of each group of blocks (GOBI to 
GOBI 2) in each frame coded up to a moment pre- 
ceding a point of said receiving by said time RTmax 
is determined in said refresh selection step (1607) 
and a group of blocks of a region having motion 
exceeding said threshold is additionally decided as 
a group of blocks to be subjected to refresh on the 
basis of a result of said determination, and 

each of a plurality of groups of blocks for which 
performance of refresh is decided in said 
refresh selection step (1607), inclusive of a 
group of blocks for which performance of 
refresh is redundantly decided, is performed 
whole-group refresh once while being succes- 
sively displaced frame by frame. 

91. The video coding method in accordance with claim 
86, wherein prescribed motion information indicat- 
ing motion exceeding said threshold is stored in 
said motion information storage step (1606) in cod- 
ing each frame of said motion picture as said 
motion information about a group of blocks sub- 
jected to whole-group refresh in said coding, and 

said prescribed motion information is held by 
management of said hold time in said hold time 
management step (1615) from a point of said 
coding up to a point after a lapse of at least said 
prescribed time RTmax. 

92. The video coding method in accordance with claim 
84, further comprising a search range limit step 
(1609) of limiting, in coding of a block adjacent to a 
group of blocks queued to whole-group refresh, 
being a group of blocks to be subjected to said 
whole-group refresh but not yet subjected to said 
whole-group refresh, among blocks included in a 
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group of blocks not subjected to said whole-group 
refresh, a motion vector search range so that said 
group of blocks queued to whole-group refresh is 
not referred to. 

5 

93. The video coding method in accordance with claim 
92, wherein the motion vector search range is so 
limited in said search range limit step (1609), in 
coding of a block included in each group of blocks, 
that no block included in a group of blocks other 10 
than the group of blocks including the currently- 
coded block is referred to during a period when said 
refresh is performed. 

94. A storage medium containing a video coding pro- is 
gram thereon for dividing each frame of a motion 
picture into a predetermined number m of groups of 
blocks (GOBI to GOBI 2) and coding the motion . 
picture while switching a coding mode between an 
INTER coding mode and an INTRA coding mode in 20 

• units of block (MBLK1 to MBLK33) included in each 
group of blocks as a program executed in a compu- 
ter unit, said storage medium containing said video 
coding program recorded thereon for implementing 
on said computer unit operating environment 2s 
including: 

a motion determination step (210, 215) of 
determining whether or not there is motion 
exceeding a predetermined threshold in an 30 
object in each region of said number m of 
groups of blocks (GOBI to GOB12) in each 
frame during a lapse of a prescribed time T 
from a prescribed point; 

a whole-group refresh step (204) of performing 35 
whole-group refresh, defined as an operation 
of INTRA-coding all blocks (MBLK1 to 
MBLK33) included in a group of blocks in a 
coding process for the same frame, on a group 
of blocks of a region determined in said motion 40 
determination step as having motion exceeding 
said threshold; and 

a dispersed refresh step (208, 213) of perform- 
ing dispersed refresh, defined as an operation 
of INTRA-coding each block included in a 45 
group of blocks while regarding groups of 
blocks being in the same position in respective 
frames among groups of blocks in the frames 
as the same group of blocks in a coding proc- 
ess for frames varying with the block, on a so 
group of blocks of a region determined in said 
motion determination step as having no motion 
exceeding said threshold. 

95. A storage medium containing a video coding pro- 55 
gram thereon for dividing each frame of a motion 
picture into a predetermined number m of groups of 
blocks (GOBI to GOBI 2) and coding the motion 



picture while switching a coding mode between an 
INTER coding mode and an INTRA coding mode in 
units of block (MBLK1 to MBLK33) included in each 
group of blocks as a program executed in a compu- 
ter unit, said storage medium containing said video 
coding program recorded thereon for implementing 
on said computer unit operating environment 
including: 

a whole-group refresh step (204) of performing 
whole-group refresh, defined as an operation 
of INTRA-coding all blocks (MBLK1 to 
MBLK33) included in a group of blocks in a 
coding process for the same frame, on one 
group of blocks at most with respect to each 
frame, wherein 

a frame number Tf corresponding to an interval 
for performing said whole-group refresh on 
groups of blocks being in the same position in 
respective frames among groups of blocks in 
the frames is greater than said number m. 

96. A storage medium containing a video coding pro- 
gram thereon for dividing each frame of a motion 
picture into a predetermined number m of groups of 
blocks (GOBI to GOB12) and coding the motion 
picture while switching a coding mode betwe n an 
INTER coding mode and an INTRA coding mode in 
units of block (MBLK1 to MBLK33) included in each 
group of blocks as a program executed in a compu- 
ter unit, said storage medium containing said video 
coding program recorded thereon for implementing 
on said computer unit operating environment 
including: 

a coding quantity determination step (21 0,215) 
of determining whether or not a coding quantity 
resulting from coding of each group of blocks 
(GOBI to GOBI 2) during a lapse of a pre- 
scribed time T from a prescribed point is in 
excess of a predetermined threshold; 
a whole-group refresh step (204) of performing 
whole-group refresh, defined as an operation 
of INTRA-coding all blocks (MBLK1 to 
MBLK33) included in a group of blocks in a 
coding process for the same frame, on a group 
of blocks so determined in said coding quantity 
determination step (210, 215) that said coding 
quantity is in excess of said threshold; and 
a dispersed refresh step (208, 213) of perform- 
ing dispersed refresh, defined as an operation 
of INTRA-coding each block included in a 
group of blocks in a coding process for frames 
varying with the block while regarding groups of 
blocks being in the same position in respective 
frames among groups of blocks in the frames 
as the same group of blocks, on a group of 
blocks so determined in said coding quantity 
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determination step (210. 215) that said coding (1607). 
quantity is less than said threshold. 

97. A storage medium containing a video coding pro- 
gram thereon, employed in a picture transmission s 
system formed by a coding apparatus (2801) for 
coding a motion picture and transmitting coded 
data of said motion picture and a decoding appara- 
tus (2813) for receiving transmitted said coded data 
and decoding the same while performing detection w 
of an error in said coded data to be decoded and 
transmitting error notice to said coding apparatus 
when an error is detected, for dividing each frame 
of said motion picture into a predetermined number 
m of groups of blocks (GOBI to GOBI 2) and cod- is 
ing said motion picture while switching a coding 
mode between an INTER coding mode and an 
INTRA coding mode in units of block (MBLK1 to 
MBLK33) included in each group of blocks as a pro- 
gram executed on a computer unit, said storage 20 
medium containing said video coding program 
recorded thereon for implementing on said compu- 
ter unit operating environment including: 

an error receiving step (1603) of receiving said 25 
error notice; 

a refresh selection step (1607) of determining, 
when said error notice is received, whether or 
not there is motion exceeding a predetermined 
threshold in an object in a region of each group 30 
of blocks (GOBI to GOBI 2) in each frame 
coded up to a moment preceding a point of 
receiving of said error notice by a prescribed 
time RTmax and deciding performance of 
refresh by INTRA coding on a group of blocks 35 
of a region having motion exceeding said 
threshold; and 

a whole-group refresh step (1611) of perform- 
ing whole-group refresh, defined as an opera- 
tion of INTRA-coding all blocks (MBLK1 to 40 
MBLK33) included in a group of blocks in a 
coding process for the same frame, on a group 
of blocks decided in said refresh selection step 
(1607) to be subjected to refresh. 

45 

98. The storage medium in accordance with claim 97, 
containing a video coding program thereon for 
implementing on said computer unit operating envi- 
ronment further including a dispersed refresh step 
(1610) of performing dispersed refresh, defined as so 
an operation of INTRA-coding each block included 
in a group of blocks in a coding process for frames 
varying with the block while regarding groups of 
blocks being in the same position in respective 
frames among groups of blocks in the frames as the 55 
same group of blocks, on a group of blocks other 
than a group of blocks for which performance of 
refresh is decided in said refresh selection step 
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